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INDIA WEATHER REVIEW, 1922

INTRODUCTION.

intended primarily for scientific reference; for those

needing prompt information the Annual Supplement
to the Indian Daily Weather Report was issued on January
17, 1923. _

This Review is based on observations taken daily at 8
hrs. at 214 stations and on additional observations taken at
10 hrs. and 16 hrs. at 12,stations. In the rainfall summary
have been utilised the data of some 2,900 stations published
by the Provimcial Governments.

The Monthly Weather Reviews were discontinued from
January 1921 and consequently the present Annual Review
is like the Review for last year enlarged to contain all the
important monthly data. From January 1923 onwards _the
Monthly Weather Report takes the place of the Monthly
Weather Review, and contains the monthly means of
observations appearingin the Indian Daily Weather Reports.
The remaining monthly data will appear in the Annual
Review for 1923.

The brief notes on solar, magnetic and seismic observa-
tions are supplied by the chief observatories in the Indian
ares.

For meteorological purposes the following system of

<t orial divisi territorial divisions has been in wuse
Territorial divisions. gince 1st Apl‘il 1912 —

THE present account of the meteorology of 1922 is

Chief political divisions. Sub-divisions.
Bay Islands.
Lower Burma.
Burms . . .
Upper Burma.
Assam . . . . Assam.
Bengal . . . . Bengal.
Orissa.
Bihar and Orisea . . Chota Nagpur.
Bihar.
United Provinces, East.
United Provinces . .
United Provinces, West,
" {| Punjab, East and North.
Punjab . . . . <
{| Punjab, Southwest.
. . North-West Frontier Province.
North.West Frontier Provinoe
Baluchistan, *

Chief political divisions. Sub-divisions,

Sind . . . . "+ | Sind.

. { Rajputana, West,

Rajputana . . .

Rajputana, East,
Gujarat.
Bombay . Konkan.
Bombay Deccan.
Central India, West.
Central India .
. Central India, East.
Berar.

Central Provinces Central Provinces, West.
Central Provinces, East,
Hyderabad, North.

Hyderabad . o
Hyderabad, South.

Mysore . . . | Mysore.

Malabar.

Madras, Southeast.

Madras Decocan.

Madras Coast, North.

Madeas . . .

In most of the observing stations in India mercurial

barometers on Fortin’s principle of

'ghe g easurement  fiducial point adjustment, with tubes

D ecaction of RS of 0:4” bore throughout, have always

been inuse. But of late years there hag

been anincreasing number of barometers on the Kew principle,

which has its scale divided $o compensate for the change of
level of the mercury in the cistern as the pressure alters.

The following list contains the names of all stations
equipped with instruments of the latter class : —

Aden Gangtok Noakhali
Akyab Gopalpur Nowgong
Amnini Devi QGorakhpur Rangoon
Barisal Jalpaiguri Ratnagiri
Bhamo Kyaukpyu Saugor, C, P.
Bushire Mangslore Tavoy #
Cochin Midnapore Toungoo
Cox's Bazar Minbu - Viotoria Point
Cuddapah Monywa Yamethin
Delhi Mymensingh Zanzibar
Dinsjpur Negapstam



The instruments at the following stations are by various
makers and of various kinds :—

Colombo Katmandu Panjgur
Dalbandin . Kurasol Tritcomalee
Fort 8andeman Lyallpur Trivandrum
Kalst Patiala

At Calcutta and Bombay the standards are Newman
instrumenss vn the Fortin principle, with adjustable scales
and fiducial points, and tubes of large bore.

All instruments are compared at Calcutta before issue,
and their corrections determined to the Calcutta standard,
which was until 1910, -011” higher than the Kew standard.
Tie vresent difference is probably less than this, but the deter-
mination of the exact amount is a matter of considerable
difficulty (see the Departmental Memoirs, Vol. XXI, pp.
127-8, 1916). -

The barometers are in all cases situated in masonry build-
ings to protect them as much as possible from rapid changes
of temperasure.

The heights above mean sea level of the barometers are
given in Table A and in the January Table B. Those heights
which have been obtained accvurateiy by actual measurement,
are given in ordinary type. In the great majority of cases
they have been referred to datum levels determined by the
Great Trigonometrical Survey of India ; of the remaining
stations those heights which have been determined barometri-
cally are printed in italics. :

The readings of the barometers are reduced to 32° F, and
from 1st January 1905 have been corrected to standard
gravity in all cases.

In Table B, under the general heading ‘ Pressure,” are
given for each station the mean 8 hrs. pressure reduced to
32° F and standard gravity, and its departure from the
normal mean pressure of the month.

In Table A, under the general heading ‘‘ Pressure,” are
given for all stations recording observations at 10 hrs, and
16 hrs.—

(1) The monthly means of the two hours of observa-
tion at 10 hrs. and 16 hrs. reduced to 32° F and
standard gravity.

(2) The mean daily range.

(3) The ri~an of daily mean pressure reduced to 32° F
and standard gravity and its departure from the
normal.

The means of daily pressuresin Table A have been obtained
by taking the means of the 10 hrs. and 16 hrs. observations
and applying corrections for each month, derived from a
series of hourly observations recorded at the same or neigh-
bouring stations, to give true daily means.

The greater part of the normal 8 hrs. daily and monthly
means of pressure utilized in Table B have heen deduced
from the barometric observations of the whole of the twenty-
two years period 1889-1910, and in all except 24 cases the
periods employed equalled or exceeded five yearts.

The momthly means employed in the determination of
the departures of the mean actual from the mean normal
pressure~ of the raonth given in Table A are derived from
all $he avonable trustworthy pressure data down to 1899 for

each station. These normal means are given in the *“ Indian
Meteorological Memaqirs,” Volume XVII, pages 66 to 69.

The more important barometric changes and movements
are described in the gtatement of depressions and cyclonic
storms. . The data that are chiefly used in that discussion
are the 8 hrs. reduced observations and the departures de-
rived from comparison of these observations with the normal
daily 8 hrs. values.

The method of exposing thermometers will be found

Reducti i tom fully described in the Instructionsto
uetion o' YOm- Qbservers of she India Meteorological
perature observations. Department or briefly in the Annual
Report on the Meteorology of India for the year 1887, page 37.
All thermometers in use have been verified by comparison
with Kew standard thermometers at Calcutta and are re-
standardised from time to time ; all thermometer readings
are corrected to their true values, and hence are strictly
comparable.

The mean temperature data are given in Tables B and C
under the heading ‘‘ Temperature.”” They are based upon
observations of the dry bulb and wet bulb thermometers
recorded at 8 hrs., and of the maximum and minimum ther-
mometers. In the great majority of cases the normals of
maximum snd minimum temperature for the stations in Table
B are derived from the data of the 33 years, 1878-1910;
in the case of some of the most recently started observa-
tories the period is shorter, but it is never less than five years.
The normals are given in the- “ Indian Meteoralogical
Memoirs,” Volume XXII, Part III, pages 426-457.

In Table A under the heading ‘‘ Temperature of air”
are given the mean data based upon the observations of the
maximum and minimum thermometers and of the dry bulb
thermometer at 10 hrs. and 16 hrs.

The mean of daily mean temperatures for each month
given in this table is obtained by taking the mean of the
maximum and minimum temperatures and applying a correc-
tion given on pages XV to XXI of Volume XVII of the
“Indian Meteorological Memoirs.”” This correction was
determined from the hourly gbservation data givenin Veolumes
V, IX and X of the * Indian Meteorological Memoirs.”” The
data at once furnish the necessary corrections for the sta-
tions at which these observations were recorded. At the
remaining stations the corrections. were determined from the
values at the nearest stations with similar conditions of ex-
posure, etc., at which the hourly observations were recorded.

The departures from normal of the mean daily mean tem-
perature of the month have been obtained by a comyparison
of the actual means with normal means given in the ‘ Indian
Meteorological Memoirs,” Volume XVII, pages 16 to 20.

Under the heading ‘‘ Temperature, Wet Bulb ”’ are given
the mean data based upon observations of the wet minimum
thermometer, and of the wet-bulb thermometer at 10 hre,
and 16 hrs,

The maximum and minimum temperature data of the
second class observatories given in Table B, vccasionally
differ to some slight extent from the corresponding means
in Table A. The chief reason fior ‘this is that in Table B the
daily or 24-hour period is asspmed to end at 8 hrs. and in
Table A at midnight (except for fainfall the period of which



ends at 8 hrs.), and hence the maximum temperature in Table
B for any month of 31 days at any station gives the mean
for 31 periods of 24 hours ending at 8 hrs. of the 31st and in
Table A for the same number of 24-hour periods ending at
midnight on the 31st, and virtually therefore of a monthly
period one day in advance of the former. Similarly for
months of 28, 29 or 30 days.

Observations of terrestrial radiation thermometers, which
ate, as a rule, not very reliable, were recorded during the
year 1922 at Calcutta, Lahore, Srinagar and Bombay. The
mean data based on these observations are givenin Table A
under the heading ‘‘ Nocturnal radiation temperature ’: the
first column gives the mean temperature observed, the
second column the mean of the daily depression of this
temperature below the air minimum and the third column
the departure from normal of the latter. The normals are
based on about 45 years’ data except at Srinagar where the
records extend over 28 years. :

Observations of the temperature of the surface of the
-ground were recorded during the year
1922 at four stations, Lahore, Jaipur,
Calcutta (Alipore) and Bombay ; and
of the temperature underground at Bombay only.

The thermometers used for the purpose are verified
standard mercurial thermcmeters with attached scales of
porcelain, the scale being engraved also on the tube.

At Lahore the surface thermometer is read four times
daily ; at Jaipur at 10 and 16 hrs., and at Calcutta at 13
hrs. 45 mins, At Bombay the two nearest to the surface
are read five times a day, the deeper instruments being read
once only.

The thermometers below the surface have their bulbs
protected with pointed copper shoes which rest on the ground
at the bottom of a wooden tube, inserted to the specified
depth and projecting six inches above the surface, the upper
ends being closed by a cap of metal or wood.

An analysis of underground temperature observations
by Mr. R. Ll. Jones (Meteorological Memoirs, Volume XV,
Part III) led toinconsistent results due probably to irregula-
rities from percolation of rainfall as well as to imperfections
im the mode of measurement. Hence the departures from
the averages of past years are given as more likely to give
indicasions of value than the actual temperatures recorded.
The number of years included in the averages in the different
cages lies between 34 and 40.

The wind data consisting of observations of the direc-
tion of the wind at 8 hrs. and of the
mean hourly air movement as regis-
tered by Robinscn anemometers during the 24 hours
ending at 8 hrs. are given in Tables B and C under
the headings *‘ Resultant direction” and ‘Mean velocity
miles per hour.” The resultant is calculated in all cases
by the use of Lambert’s formula in which equal values are
given to each wind observation irrespective of velocity.

Temperature of the
ground.

Surface winds.

.. In Table A the wind data are given in greater -detail.
Under the heading *“ Wind direction” ate shown the number
of times that each of eight wind directions was observed at

_the hours of record, and the direction of the resultant of winds
_of unit strength in these dixections. The mean diurnal move-

3;,
ment of the air at each station and its departure from normal
are to be found under the heading *“ Wind velocity.”

The figures of the normal values for wind used in Table
A are computed from all available data previous to 1899,
or in some cases 1902, and have been published in Volume
XVII of the ““ Indian Meteorological Memoirs.”

All anemometers used in India are compared before issue
with the standard Beckley anemograph at the Alipore Obser-
vatory, but, as only the instruments with small corrections
are issued, no correction has been applied to the values given
in Tables A, B and €.

Up to0 1911 the faetor representing the ratio of air move-
ment to travel of Beckley cups had, in India, as in other
countries, been taken at 3-0 ; but as in that year it had been
generally accepted that the factor should be 2.2, the change
to 2-2 was made in the Monthly Weather Review of January
1912 (see note on page 8 there).

Observations of the velocity and direction of winds in
the upper air are made at a few stations
in India. The results are based upon
observations of balloons by a single theodolite, heights being
determined by the tail method ; details of the method will
be published in a separate memoir. The results obtained up
to the end of 1919 have been published in Vol. XXIII, Part
ITI. The results for 1918 and 1919 are also given in the
Arinual Summary for 1918 and the Monthly Weather Re-
views for 1919, The results for 1920 appear in the Monthly
Weather Reviews for that year and those for 1921 in the
Annual Summary for 1921.

At the beginning of the year 1922 upper air observafions
were made at the eight stations, Agra, Simla, Lahore,
Bangalore, Akyab, Calcutta, Quetta and Peshawar; after
the month of April observations were discontinued at Pesha-
war, but were continued at the remaining seven stations
throughout the year.

The hygrometric data in Table A are based upon observa-
tions of the dry bulb and wet bulb
thermometers at 10 and 16 hrs. and
of the dry and wet minimum thermome-
ters ; while in Tables B and C they are based upon observa-
tions of the dry and' wet bulb thermometers at 8 hrs. They
are taken from the departmental ‘* Tables for the reduction
of meteorological observations.”

The means of daily means in Table A are obtained by
taking the means of the minimum, 10 hrs. and 16 hrs. observa-
tions and reducing them to true means, by applying, in case
of vapour tension, the correctiens given on pages 38 to 42,
and in case of humidity the corrections given on pages 44 to
48 of Volume XVII of the ““ Indian Meteorological Memoirs.”
These corrections were determined from the hourly observa-
tion data given in Volumes V, IX and X of the ‘‘Indian
Meteorological Memoirs.”” The normal values, which have
been used for obtaining the departures, are the means
calculated in the same way.

Upper Air Winds.

Reduetion of humi-
dity and cloud data.

The proportion of cloud i¢ estimated in tenths of th‘e‘i‘s?
expanse, an overcast sky being denoted by 10 and a clond-
less sky by 0. The monthly means in Table A are the arith-
metical means of the cloud amounts at 10 hrs. and 16 his.,
and henee represent the mean amount during the day perivd



rather than of the whole 24 hours. The normal means, with
which the actual monthly means are compared, are derived
from the available cloud data for the same hours up to the
end of the year 1899 and are given in Tables XXXV and
XXXVIof the Indian Meteorological Memoirs, Volume XVII.

Symon’s rain-gauges are now used at all rain-gauge

. stations with the exception of those

Rainfall in Mysore. The time of measuring

rainfall is 8 hrs. by local time throughout India, and the

amounts registered give the rainfall of the previous 24 hours,
and hence generally of the previous civil day.

The rainfall data for each province are generally tabulated
in the office of the local meteorologist, Director of Land
Records, or other officer in the province, and published in
_ the provincial gazettes. The data of Baluchistan, Kashmir,
Rajputana, the North-West Frontier Province and Central
India are however published by the Simla Meteorolegical
Office.

These provincial tables are collected together and are
issued annually in a separate volume entitled ‘ Rainfall of
India.” The thirty second volume, that of 1922, contains
the whole rainfall data of more than 2,900 stations.

The rainfall observations at the meteorological observa-
tories are given in Tables A, B and C under the heading rain-

fall and in Table D. The irformation given there inciudes
the total rairfall of the month and the total number of rainy
daysin the month with their departutes from normal, and the
heaviest rainfall in 24 hours during the month. The normals
of rainfall and rainy days in these tables are based on all
available records ending with 1915. It should be noted that
a ‘“rainy day” is one on which 0-10 inch or more of rain
is received within the 24 hours ending at 8 hrs.

Table A contains the monthly and annual means of 10

Tablos hrs. and 16 hrs. observations recorded

' at 12 stations in India and the Indian

Ocean. Table B gives for each month and the year the means

of 8 hrs. observations recorded at 214 stations in India and

the neighbouring countries. Table C similarly gives for

each month and the year the means of 8 hrs. observations

recorded at 31 fourth class observatories. Table D gives

the monthly and annual data of rainfall at 32 fifth class obser-
vatories.

The climatic tables of Kodaikanal and Madras which
used to appear in +the Annual
Administration Report of the Director
of the Kodaikanal and Madras observatories are given in the
Appendix.

Appendix.

Annual Summary.

The retreating monsoon of the previous year persisted
in the south of the Bay till the middle of February causing a
large excess of rainfall in the peninsula and the central parts
of the country during the cold weather period ; on the other
band the usual western disturbances of this period gave
more rain in the United Provinces and north-east India than
in north-west India in January, while in February they failed
to give any appreciable rain in the plains. In the hot weather
period weather was unusually dry in northern and central
India : the western disturbances although numerous gave
no rain, and at the same time retarded the development of
the usual thunderstorms of the season. In Lower Burma and
the south of the Peninsula, there were frequent thunderstorms
in March; and in April a storm from the Bay gave very
heavy rain in Burma between the 21st and 24th. In May
temporary advances of the monsoon gave heavier rain than
usual in the south of the Peninsula and on the Burma coast.

Both the branches of the monsoon arrived at the close
of May and extended rapidly over the greater part of the
country. ~After a temporary weakening the monsoon streng-
thened about the middle of June, and till the end of July it

was mainly directed to north-east India, the United Provinces
and the central parts of the country. In the Peninsula,
excluding the west coast, it was weak in both these months,
while in north-west India a fairly vigorous monsoon prevailed
in the second fortnight of July. In the first half of August
the monsoon was generally weak and a break prevailed over
nearly the whole counsry between the 9th and 14th ; but during
the rest of the month it was fairly active throughout. In
September the monsoon was vigorous in northern and central
India, and unusually weak in the Peninsula. Taking the
period June to September as a whole, the monsoon was very
weak in Mysore and the Deccan plateau, but stronger than
usual in the United Provinces and north-east India.

The main features of the-weather of the period October
to December were an early retreat of the monsoon from
north-east India and its vigorous activity in the south and
centre of the Bay ; five storms appeared in the Bay in these
months and aided the monsoon in giving much heavier rain
than usual in Burma and the Peninsula. The winter distur-
bances of December in northern India gave rain in the plains
at a much earlier date than usual.

Pressure.

In January pressure was in slight excessin north-west
India and in slight defect in Lower Burma, the Andsman
Sea and the Konkan. Averaged over the plains it was
roughly normal. The deficiency in the above aress persisted
duning Febraary : the low pressure in Lower Burma and the

Andaman Sea extended into north-east Indis,and thatia the
Konkan spread along the whole of the west coast. Elsewhere
pressure was roughly normed. In March pressure was below
normal génerally in northern India, and about normal in the
Peninsula. In April on the other hand pressure was higher



than usual in the Punjab and along the northwest frontier,
but below normal near the Andamans. - Pressure in May
wag above normal over the greater part of north-west India,
while the greatest deficiency occurred in north Burma. In
June pressure was below normal in north-west India, north-
east India and Upper Burma, with a region of relatively
smaller deficiency over the United Provinces ; in the Penin-
sula pressure was normal. In July the monsoor trough of
low pressure was well away from the hills and extended from
the north of the Bay through Orissa, Central India and the
north of the Central Provinces into east Rajputana ; pressure
was also below normal in the Punjab and the North-West
Frontier Province. In August on the other hand the monsoon
trough was closer to the hills. Preasure was generally in
defect in northern India, the departures decreasing from the
foot of the hills southwards ; the deficiency was greatest in

the Punjab, the North-West Frontier Province and Assam.
The monsoon trough had again receded from the hills in
September ; pressure departures were greatest in the north
of the Peninsula and the central parts of the country. In
October pressure was above normal throughout, and the
departure exceeded ---04" over a large part of the country.
In the next month it was roughly normal in northern India,
but was generally below normal elsewhere, the deficiency
being grestest in south-east Madras and the Andaman Sea.
The low pressures in the Andaman Sea persisted during
December and spread over the greater part of Burma ; but
elsewhere conditions were the reverse of November, pressure
being normal or in slight excess in the Peninsula and in
slight defect generally in northern India.

TaBLE 1.—Departure of the mean monthly and annual pressure from the mormal in the fifteen chief political divisions

of India in 1922.
Division. Jan. Feb. | March. | April. | May. June. July. Aug. | Sept. Oct, Norv. Deec. Year.
’ . ” » v » . v ’ » , v v
Burma . . —018 | —024 | —018 ¢ 4002 | —007 [ —022 { —018 [ ~048 | —026 [ 4--020 | —016 | —024 | ~—-017
Assam . +-007 | —031 | —029 | —DO5| ~—003 [ —039 | —-016 | —056 | —006 [ 4-028 | —010 | —OL3 { —014
Bengal —002 | —023 | —026 | —003| -+-009 [ —036 | —~028 | —049 | ~—026 | 4--035 | —004 | ~—013 } —013
Bihar and Orissa . +-004 | —014 | —025 0 +-006 -—7024 —028 1| —037 | —033 | +4--045 | —002 | —011} —010
United Provinces . +-008 —o10 | —o022 4011 [ 4009 | 012 | =015} ~034 | —018 | +-0dd [ 4011 | —010 | —e003
Purtjab 4018 | —003 | —025{ +-029| +-020 { —027 | —o028} —059 ! —010 | +-040 | 4007 | —-016 | —-005
North-West Frontier Province | 4--041 | +4:001 | —016 | 4-041| 4044 | —039 |} —034 | —067 { —011 | +-057 | +-014 | ~—005 | +4--002
Bind +-022 | —007 } —006 { +-015| +-03€¢ [ —032 | —015 | ~—-048 | —025 | +-041| 4001 | —012 | 003
Rajputana . +007 | —010 { —015{ +-021| 4-022{ —025 | —021| —029 | —031 | +-031 | ~-002 | —013 | —005
Bombay —004 | —014 1 +-005 ) ~—001 | +-005 [ [—017 | —004 [ —O019 | —023} +-032| —022 | 4009 | —-004
Central India +-003 | —o014 [ —011] +-008| 4-010{ —020 ] —-023 | —026 | —035 | -4--036 —004 [ —009 { —o007.
Central Provinces . +--003 0 —009 | +-006{ +-006 | —018| —.028| —017]| —039| +-036| —020 | ~—008 | —:007
Hyderabad . 001 +005 | +003 | +-011{ +-004 { —007 | +-001 | ~008 | ~~016 | +-043 —029 | +002 | 4001
Mysore . . . «] —003 | —009 | 4001} 4-001} —007 | —003 | +-007 | ~—012| —012 | 4-022| —033 | 4007 | — (03
Madras . . . .| —008} —008 | -—002| +-001| —001{ —009| 4002 | —018 | —017 | +-027 | —034 4013 | —004
Mzaxw or INpra . . «| +-001§ —012°] ——0I3 | 4-008| +4°-008 | —021 | —:018 | —034 | —024 | +-034 —'Qll —008 ---067

1. Severe storm of 18th o 25th April in the drabian Seq.—

TLere was a strong advance of the monsoon in the Indian
seas about the middle of April, and the log of the 8.8. John
Sanderson bound' from Mauritius to Bombay gives an idea
of the weather between Mauritius and Minicoy at that peried.
She left Mauritius on the 8th, and till midnight of the 12th,

Depressions and cyclonic storms:

when she was near 8° 8, she experienced moderate to strong
southerly winds with moderate to high seas; thereafter
she reported moderate to strong westerly winds with rough
to high seas and occasional rain squalls. At 20 hrs. of the.
14th, when she was near 33° 8, 60}° K, she had winds.ef
storn force from WNW and at 2215 she experienced squalls



of hurricane force from W ; the wind continued high through-
out the night with high rough seas and heavy rain squalls.
In the next two days she experienced rough seas and #ccasional
squalls ; and in the afternoon of the 16th, when she was
near the equator in longitude 64 ° E, the wind again in-
creased in force. On the 17th, noon position 1§° N, 663°
E, she experienced a strong to high wind rising to a gale at
16 hrs., rough to high seas, squalls and heavy rain, the wind
direction being generally westerly and backing to SW during
the gale.

This advance of the monsoon gave rise to a storm in
the Bay and another in the Arabian Sea. The latter through-
out its life remained far from any coast and the available
data from ships do not enable its track to be determined
with certainty. An account of this storm has appeared in
the Monthly Meteorological Charts of the East Indian Seas for
April 1923, published by the London Meteorological Office,
and the logs of steamers given thete have along with the
observations at Amini Divi and Minicoy, and of the 8. 8.
John Sanderson, formed the basis for the determination
of its track.

It appears from these that the storm had definitely
formed on the morning of the 18th with centre near 9° N,
68° E. In the next two days the storm appears to have
moved slowly to east-north-east, the centre being near 9° N,
69° E on the 19th, and near 93° N, 70° E on the 20th.
Then it began to curve north and north-west, and as usual
during recurvature it slowed down, the centre being near
104° N, 70° E on the 22nd. On the morning of the 23rd
the centre lay near 113° N, 694° E, and next day in about
124° N, 68° E. It was slowly weakening on these two days,
and on the morning of the 25th it lay near 13° N, 671° E,
and disappeared during the day.

The table below contains a list of steamers, which were
in the neighbourhood of the storm between the 18th and 25th,
with brief remarks on the weather experienced by each.
Por information in greater detail reference may be made to
the Monthly Meteorological Charts of the East Indian Seas
for April 1923.

April 18th.

Weather experienced.
Nyanza (near Minicoy at
2 brs.) . . . . Winds of force 7 at 20 hrs. rising to 10
by midnight.
Malekuta (8°-47' N, 70°-23' B
at noon) . . . . A strong WSW gale with terrific squalls
and high cross sea at midnight.
John Sanderson (3°-31' N,
67°-65" E) . . . Strong to high W/N wind, but fine weather.
Minicoy . . . Moderate SSE wind at 8 hrs., cloudy,
but no rain.
© Amini Divi -, -, « Light SE breeze ; c. u. p. L. t.
April 19th.

Winds of force 9 to 10 from mnoon ‘to
midnight with occasional -squalls of
hurrieane force.

Nyanza . . . .

Malancha (8°-52° N, 69°.02°

East8hrs) . . . WSW gale at 8 hrs. increasing to force
. 11 and veering to W by 20 hrs,

Tjerimai (9°-21° N, 67°.20° E
a4 8 hrs.) Moderate to strong gale during the dsy.

Commandant Dorise (9°-18’

N, 68°-06' Eat 20 brs.) . Wind NW/W, force 10, at 20 hus,

Malakuts . ‘ . .

John Sanderson (5°-20° N,
69°58'E) . .

Minicoy

Amini Divi . . .
April 20th.

Nyanza . . N .

Malancha . . . .

Malakuta . . . .

Warwickshire (7°-61’ N, 74°-
08’ E at noon) . .

Trieste (9°-02’ N, 66°-d44" E

at noon). .
Katori Maru (9° N, 71°-15' E
at 6 hrs.) . . .

John Sanderson (6°-37' N, 7°-
14’ E), ...

Minicoy . . .

Amini Divi . .
April 21st.

Katori Maru . é .

Khyber . . . .

Warwickshire

Trieste (8°-28’ N, 70°-48° E
at noon) . . .

Gleniffer (8°-23’ N, 71°-20° E
at noon) . . . .

John Sanderson (6°-24' N,

69°-26" E) . .
Minicoy . . .
Amini Divi . . .

[ April 22nd

Orsova (8°-41’ N, 69°-43’ B
at 6 hrs.). . . .

Warwiclshire . . .

John Sandewson (7°-07 N,
08°37E) . . .

Minicoy . . « .

Weather experienced.

Strong gale with squalls of hurricane
force and high confused sea; st mid-
night whole gale with temific squalls.

High - wind to gale, W ‘to WSW; very
igh sea, fine and clear.

. Moderate SW breeze, cloudy.

Light breeze, c. u. p. L t.

The wind dropped from moderate gale
to fresh breeze by midnight: heavy
swell from WNW.

Wind veering and decreasing to force
6 at 20 hrs.

Strong gale with dangevous sess till 8 lLirs,
then decreased to a fresh gale and by
midnight to & moderate gale with
heavy sea.

Winds of gale force with squalls and
increasing swell.

Wind NW, force 7, at moon; backing to
WNW, 8, at 20 hrs.

Wind SW, force 10, at 6 hrs.; continued
whole gale from ‘SW during the day.
At midnight in 9° N, 68°-55' E wind
W, force 12, with heavy rain and preci-
pitous sea.

WEW to W/S winds of force 8 to 8, tre-
mendous confused sea, fine and clear.
Moderate SW breeze, moderately heavy

rain.
Strong wind and high sea, c.u. g. d.

At 0 hr. 30 minutes wind cessed and there
wag lightning ; at 1 hr., 9° N, 69°-50' E,
wind N, fompe 11, barometer 28:83.

A fresh gale W/N to W/S from 8 to 10 hrs.,
by midnight backed to SSW, a fresh
breeze .

Wind WSW, whole gale at 8 hrs; WSW,
force 10, at midnight with barometer
lowest, 28-50" 0. q. 1. was logged
every watch.

Wind WNW, force 9, at noon; W, a
fresh gale at 16 hrs.; then moderated.

Wind, gale force, with continuous heavy
rain between 4 hrs. and noon.

West winds, force 7/8 ; tremendous cone
fused sea, fine and clear.

Moderate breeze.

Strong wind and high sea, ¢ u. p.

Barometer lowest at 6 hrs., 29-58°. Wind
W, force 7; by 16 hra only force 4,
Moderate to heavy confused swell
during the day.

Wind continued a whole gale, SW o WSW,
moderating to a fresh gale WN at
xﬁoon and a strong breeze WIN at 20

rs.

Strong to high wind ; traméndons ses
in the forenoon and rough sead in the
afternoon ; heavy rain squsils ot 8 hrs,

Moderate breeze drizzling min, e



Weather cxperienced.

Amini Divi . . Strong wind and very high sea, c. u. p.

April 23rd. No steamers near the storm centre.

Herefordshire (near 10° N,

65° E) . Wind force 3 to 4 ; copper coloured sunset ;

weather hot and sultry.
April 24ih.

Clan Ross {11°-02° N, 61°-3

E at 8 hrs.) . . . Wind NW, force 4.
Herefordshire (near 9° N,

69°E) . . . . WSW to SW fresh brecze upto 8 hrs.,

then decreased.

8. S. Clan MacVicar (12°-52°

N, 65°-03" E at noon) A moderate breeze at noon, then squally

to 13 hrs. Strong NNE breeze, rough see
and confused swell at midnight.

April 25th.

Clan Ross . Wind westerly, force 3 to 4, throughout

the day ; confused NE and SW swell.

Wind N, gale force, from 1 to 6 hrs. 30
minutes, when it shifted to east and fell
licht ; at 8 hrs.  Wind shifted to SE
and increased to a moderate gale,
veering to 8 by 15 hrs. and falling to a
moderate breeze by midnight.

Clan MacVicar

9. Severe storm of 19th to 24th April.—This storm in the
- Bay, like the simultaneous storm in the south-east of the
Arabian Sea, was generated by the vigorous advance of the
monsoon in the third week of April.

On the morning of the 18th a depression was shown on
the map in the southeast of the Bay, and by 8 hrs. next day
it had developed into a storm in the neighbourhood of Car
Nicobar. It advanced thence in a north north-westerly
direction and at 8 hrs. of the 20th its centre was some fifty
miles south-west of port Blair, where the barometer read
99.32” or -52" below normal and 8" of rain were registered
for the previous 24 hrs. Continuing on its north north-
westerly course it passed closest to Port Blair at about noon
by which time the barograph showed a further fall of -11”.
Although the centre of the storm passed within 40 miles of
the station, the winds there blowing first from ESE and
then from WNW were very light and did not rise above
force 4. But at Table Island the wind was 21 m.p.h. from
NE and the sea was rough at 8 hrs. that day, while the 8.8.
Camillo (about 200 miles west of the centre) had from 4
to 16 hrs. strong to high winds, rough seas and swell with
occasional rain squalls. The light winds at Port Blair may
have been due to the screening effect of the range of hills
which run the whole length of the south Andamans; or,
though less probably, it may have been that a definite storm
centre had not yet formed and there was only a large central
area of light winds.

At 8 hts of the 21st the centre of the storm Wwas neaT
14}° N, 913> E: Table Island had then 2 southerly gale
and a rongh sea, and Diamond Island reported a tremendous
sea, but Port Blair had only a moderate breeze from WSW and
a slight sea. The 8. 8. Khodoung bound from Rangoon to
Calcutta experienced off the Arakan Coast very high seas and
wind and frequent hard squalls. She hove to at 9 hrs. and
stayed near 17°-50' N, 92°15" E till the morning of the

24th.
By the morning of the 22nd the storm had advanced to
a*position with centre near 16}° N, 904° E ; thesea continued

|

very rough at Diamond Is'and, and the S. 8. Khndoung
experienced very severe weather throughout the whole day.
An extract from her log is given below for the 22nd April
1922.

Baro- | yying ‘
Hour. | e | girec. | Force. REMARKS.
correes | pio
ted. )
7 E— ;

2 . 929.62 | ESE 9 | Strong gale, very high dan-

| gerous sea.

4 . . 20.60 | ESE 9 Vessel labouring heavily and
shipping water fore and aft;
heavily overcast with frequent
hard squalls.

6 . . 2961 | ESE 8

8 . . 929.67 | E 8-9 | Weather and conditions un-
changed.

10 . . 29.67 'E/S 10 Strong gale, mountainons sea,

| vessel labouring heavily and
shipping water fore and aft;
frequent squalls of hurricane
force ; heavily overcast.

Noon 20-65 | S B 10

14 . . 29-63 | S E/S 9 Vessel rolling  very heavily.
Weather slightly moderating,
frequent squalls of gale force
with heavy rains; sea still
very high and dangerous.
Vessel shipping water fore aud

- aft,

16 . . 29-62 | S/E 7-8

18 . . 29-65 | S/E 7-8

20 . . 2373 | SE 7.8 | Weather remains unchanged.

22 . . 2976 | SE 7.8 | Weather moderating generally ;
frequent fierce squalls of wind
and rain ; heavily overcast
with some lightning.

Midnight 29-74 S E 7 Veseel labouring heavily and
shipping water fore and aft.

The 8. S. Ellenga and the S. 8. Bargala both bound from
Calcutta to Rangoon were just entering the storm field at
8 hrs. of the 22nd and reported a moderate gale and rough
sea. The S. 8. Ellenga escaped the full fury of the eyclone
by steaming into the West semi-circle ; she however experi-
enced a strong gale, rough seas and frequent fierce squalls
from noon that day to the eay hours of the 23rd. The
S. 8. Bangala on the other hand got into the right advancing
quadrant of the storm and had very severe weather from
noon onwards ; she recorded terrific squalls and mouniainouvs
seas from 16 hrs. of the 22nd to 8 hrs. of the 23rd, and was
Jabouring and rolling heavily and shipping water fore and aft.
Then the weather moderated slightly, but fierce squalls and
high confused seas continued till that evening. Considerable
damage was caused on deck and to the boats. The S. 8.
Wareuta and the schooner Shanmuganathan are also re-
ported to have suffered in the storm between the 19th and

22nd.
On the morning of the 23rd the storm centre was near
19° N, 90}° E. The 8. 8. Ludy Blake proceeding {rom
B



Akyab to Chittagong that day rescued 101 people from
several boats in distress ; and the consequent delay made 1t
impossible for her to reach Chittagong before the storm,
which struck her at 21 hrs. She reported that the wind
reached a very high velocity and at times the seas were
absolutely flattened. On the same night there was a con-
siderable swell in Madras harbour where several ships were
reported to have brokeén repeatedly from their moorings.

After 8 hrs. of the 23rd the storm curved to the north-
east and crossed the coast near Cox’s Bazar on the morning
of the 24th. .Strong winds from the southeast commenced
there at 1 hr. of the 24th and gradually increased in force,
but dropped at 8 hrs. ; and after a lull of half an hour during
the passage of the calm centre the storm recommenced and
continued till 13-30 hrs. The shipping in port suffered no
barm, but the roofs of several steamers in the Moiskhal
channel were blown away and a few sampans were damaged.
Considerable damage was caused to houses and embank-
ments, the latter being broken by the attendant swell. The
‘ Thanas > most affected were, Cox’s Bazar, Chakaria, Teknaf,
Ukhia and Moiskhal ; but no loss of life was reported.

3. Depression of 1st to 5th June.—A depression formed in
the north of the Bay on the 1st and 2nd ; on the latter date
Saugor Island had 6” of rain ; and moderately heavy rain fell
on the coast from Cocanada to Balasore. On the morning
of the 3rd the depression was in the north-west angle of the
Bay, and crossing the coast during the day lay over Chota
Nagpur and west Bengal on the 4th. It continued to move
northwards and broke up in the hills to the north of Bihar
on the 5th. It gave heavy rain in west Bengal, Bihar and the
adjacent districts of Chota Nagpur ; the falls were particularly
heavy in the Dinajpur, Jalpaiguri and Darjiling districts.

4. Depression of 11th to 14th June.—A region of relatively
low pressure lay over central Burma, Arakan and the north-
east of the Bay on the 10th. Moving north-westwards it
developed into a depression, which was situated on the morn-
ing of the 12th, centrally in 20° N, 89}° E. Thence the
depression moved northwards, and increasing in depth lay
on the morning of the 13th over deltaic Bengal and the head
of the Bay. It continued in this position for more than
24 hours with undiminished intensity and filled up during
the 14th, after causing widespread and locally heavy rain
in south Bengal.

5. Slight storm of 7th to 10th July.~—A depression which
appeared in the north of the Bay on the 5th developed slowly
into a slight storm with centre about 194° N, 894° E on the
morning of the 7th. The storm moved in a north-westerly
direction and lay in the north-west angle of the Bay on the
morning of the 8th. It crossed the coast near Balasore
during the day and weakening considerably was situated
over Chota Nagpur next day. Thence it moved into the
goutheast of the United Provinces where it disappeared on

the 10th, leaving however a residual shallow depression

behind ; this persisted there until the 14th and caused locally
heavy rain in its neighbourhood. The rainfall associated
with the storm was heavy in Orissa, Chota Nagpur and the
southeastern districts of the United Provinees. The falls
were remarkably heavy in the Cuttack district of Orissa on
the 7th when False Point had 13" and Kendrapara 11”.

6. Depression of 20th to 23rd July—A depression forined

in the north of the Bay on the 20th and in the next two days

it moved slowly in a north-westerly direction. It crossed
the Orissa coast on the 22nd and disappeared over Chota

Nagpur next day. The rainfall associated with it was only
light to moderate.

1. Slight storm of 27th to 30th July.—A depression formed
at the head of the Bay on the 26th, and by the morning
of the 27th it had developed into a slight storm with centre
about 75 miles south-east of Saugor Island. The storm
moved in a west north-westerly direction, and crossing the
coast near Balasore in the forenoon of the 28th advanced
to the north of the Central Provinces, where it gradually
weakened and died out on the 30th. It gave locally heavy
rain in Orissa and the Central Provinces ; Dorlee and Jam
Mohgaon in the Balaghat district of the Central Provinces
each received more than 9” on the 28th.

8. Depression of Ist to 4th Augusi.—A depression formed
over deltaic Bengal on the 1st, and very heavy rain fell in
the south-western districts ; the average fallin the Howrah
district was nearly 11”7 and falls of 10” or more were also
recorded at a few stations in the districts of 24-Parganas,
Hoogly and Midnapore. On the morning of the 2nd it was
a well marked depression with a departure of pressure of
-37” at Burdwan in the neighbourhood of its centre. Thence
it moved westwards over Chota Nagpur giving very heavy
rain locally in the districts of Bankura and Manbhum on
the 2nd ; Bankura tewn had 11" and Indpur 12”.  The heavy
rain caused floods in the rivers there and an area of about
100 square miles was inundated in the Ghatal subdivision
of the Midnapore district and the neighbouring tracts of the
Bankura district ; the floods were sudden and the damage
to houses and cattle was great. Gradually weakening as
it advanced inland, the depression lay over the southeast of
the United Provinces on the morning of the 4th ; and heavy
rain fell locally there on the 3rd and 4th. The depression
weakened further on the 4th and had disappeared by the
morning of the 5th.

9 and 10. Depressions of 15th to I6th and 19t to 22nd
August.—The usual monsoon trough of low pressure projected
into the morth of the Bay on the 13th and a depression
formed there on the 15th ; but this failed to develop and had
disappeared by the morning of the 17th. Conditions however
continued unsettled in the north of the Bay, and another
depression formed there on the 19th. It crossed the Orissa
coast the same day and giving locally heavy rain in its track
lay over Chota Nagpur on the morning of the 20th. Thence
the depression passed over Central India East and reached
east Rajputana on the morning of the 22nd, and disappeared
during the day. The rainfall associated with it in the
central parts of the country and Rajputana was only modera-
tely heavy.

11. Depression of 2nd to 7th September.—1In the usual

" trough of low pressure projecting into the north of the Bay
"a depression formed on the 2nd. It crossed the Orissa

coust on the 3rd and passing over the north of the Central
Provinces and Rajputana disappeared over Sind on the 7th.
On the 4th, when it lay over Orissa, a western disturbance
appeared on the frontier and under their combined influence
widespread rain fell over northern and central India. The
falls were locally heavy in Central India, the north of the
Central Provinces south Rajputana and Gujarat.



12. Depression of 8th to 12th September.—This developed
in the north of the Bay on the 8th and 9th, and crossing the
Orissa and north Madras coasts on the 10th was situated
over the west of the Central Provinces on the morning of the
1ith. It gave heavy rain locally in the southwest of the
Central Provinces and the adjacent districts of Hyderabad
on the 10th and disappeared on the 11th after causing some
locz: heavy falls in Central India West and Gujarat.

13 and 14. Feeble depressions of 16th to 18th and 21st to
23rd September.—Weather was slightly unsettled in the
north of the Bay from the 13th, and on the 16th a shallow
depression formed off the Orissa coast. It caused some
moderately heavy rain in Orissa and Chota Nagpur, and lay
over the Central Provinces on the morning of the 18th. That
day it coalesced with a western disturbance over Central
India and the United Provinces. Another feeble disturbance
which formed in the north of the Bay on 21st had by the
morning of the 23rd coalesced with the same western dis-
turbance over Chota Nagpur. The western disturbance,
which absorbed these two disturbances, gave widespread
and locally heavy rain in northern India from the northwest
frontier to Assam : very heavy rain fell in the Naini Tal
district on the 19th, Nagla receiving 13”; and in the Kheri
district local heavy falls occurred between the 18th and 23rd,
the heaviest being 12" at Nighasan on the 21st. In the
northern and western districts of Bengal verv heavy rain
fell from the 23rd to 26th. The largest amount recorded in
a day was 20-25” at Nowkhilla in the Bogra district in the
24 hours ending 8 hrs, of the 26th. In the four days from
8 hrs. of 23rd to 8 hrs. of 27th Balurghat. Gangarampur
and Dinajpur in the Dinajpur distriet had 427, 35" and 31"
respectively, while the average total of the district for the
four days was 22-14"; the normal September rainfall of this
district is only 11-27”. The result of such heavy rain was
the flooding of a large tract of countrv in north Bengal,
the area affected being 400 square miles in the Bogra district,
1.200 square miles in Rajshahi and a small area in Pabna.
There was considerable loss of crops and cattle and destruction
of houses, but the loss of life was small.

15. Slight storm of [5th to 18th October.—The monsoon
strengthened in the south of the Bay, and a depression formed
to the south of the Andamans on the 15th. This moved na
west north-westerly direction, and on the 16th was probably
a slight storm ; for the S. 8. Trifels bound from Madras to
Rangoon experienced northerly to north-easterly winds of
force 6 to 7 from midnight 15th, rising to a gale at noon of
the 16th ; but in the afternoon she reported easterly winds
of only force 5 to 6. On the 17th it gave heavy rain on the
Coromandel coast from Masulipatam to Madras, with light
moderate riin on the coast further south. It wasonly a
diffuse depression on the morning of the 18th and disappe red
during the day after causing moderately heavy rain from
Masulipatam to Waltair. After its disappearance the mon-
soon extended into the interior of the Peninsula and rain
fell in Hyderabad and south Madras on the next two days.

16. Depression of Ist to 4th November.—A depression
formed in about 7° N, 86° E on the 1st. Thence it advanced
in a north-westerly direction and disappeared off the Madras
coast on the 4th. The rainfall associated with it was wide-
spread in south-east Madras, very heavy rain falling on the

south Coromandel coast on the2nd : an average of 5-8” fell in
the Chingleput district and of 35’ inthe South Arcot dis-
trict; Sulurpet in the Nellore district and Kovelong in
Chingleput had each 8”, while several other stations
reported 7”.

17. Small but severe storm of 8th to 10th November.—
A storm appeared in the Andaman Sea on the morning of
the 8th. From the tracks of typhoons and depressions
given in the Monthly Meteorological Bulletin of the Royal
Observatory, Hongkong, dated December 1922, it appears
that this storm originated in the China Sea. On the morning
of the 4th it was a depression in 8° N, 129° E to the east
of the island of Mindanao in the Philippines. It crossed
over Mindanao that day and was on the morning of the
5th near 84° N, 118° E, having traversed 11° of longitude
in24hrs. Thenits rate of motion decreased, but the intensity
mcreased ; for next morning it is shown as a typhoon with
centre near 9° N, 112° E. Still travelling slowly, it lay at
5 hrs. of the 7th over Lower Cochin China in 10° N, 106° E.
At 8 hrs. of the 8th it was, as stated above, in the Andaman
Sea in about 13° N, 97° E, but was ill defined. Hence after
leaving Cochin China it travelled faster than on the previous
twodays. It appears to havecrossed the hills of Tenasserim
in the neighbourhood of Mergui which reported 5” of rain at
8 hrs. of the 8th. The track of the storm had further begun
to curve more to the north.

After this it travelled in a north-westerly direction and
passed close to Diamond Island at 2 hrs. of the Yth, where
the barometer then read 29-43” or 0-42" below normal and the
sea was very rough. At 8 hrs. that day the centre of the
storm was about 50 miles north-west of Diamond Island.
The 8. S. Shak Jehan was in the western quadrant within
about 50 miles of the centre at 7 hrs., and experienced rough
seas, confused swelland a strong wind {rom the north-west,
while the 8. 8. drank la which was about 60 miles to the
west of the centre experienced a strong NNW wind and
very rough seas with conspicuous swell. Thence the storm
moved in a north north-westerly direction and changing later
on to a northerly course was situated about 50 miles south-
south-west of Akyab at 8 hrs. of the 10th. Curving then
slightly to the east, the centre of the storm passed over Akyab
between 14 and 15 hrs. in the afternoon.

The following observations taken during the storm have
been kindly supplied by Commander L. W. R. T. Turbett,
0.B.L., R.1.M,, Port Officer Akyab ; the barometric reading
are corrected to the Caleutta standard :—

“In the early hours of the 10th the wind veered to E } 8,
gradually increasing in force till it was blowing force 6 at 8
hrs, with squalls of force 7 and rain.

Hour. di:‘e({?i%n. Force. Weather. Barometer.
Inches.
8 ELS 6-7 U.P. Q. 29-61
11 E4S 7-8 U. P Q. 29-51
Nuon ELS 8 U.P. Q. 29-48
13 E48S 9-10 | U. P. Q. 29-40
14 . . . EES 10 |U.P.Q. 29-24
14—14-45 . .. calm .. 29.22
15 . . . | Westerly 9 U.P.Q. 24-28
15—-16 . . | Westerly 11 | U.P.Q -
17 . . . | Westerly 4 G. V. 29-58”
B Y




In describing the weather at the time the Port Officer
says \—

“From 13-00-14-00 the barometer fell 0-16” and then
the wind suddenly eased up and by 14-05 there was a com-
plete calm. I went out on the pier and stood there while
the centre passed over. A great concourse of birds, crows,
seagulls and others were flying about in a distracted way
evidently quite upset. At times the calm was broken by a
light breeze from the east but on the whole for quite thirty
minutes the air was absolutely still. At 14-40 distant clouds
were observed over Fakir Point Flag Staff moving from west
to east and then came a light westerly breeze freshing fast
till at 14-45 the storm had recommenced blowing from the
west,

_ “By 15-00 the wind was blowing a whole gale. At 15-05
1t Tose to a tremendous blast with deluges of blinding rain.
This lasted till 15-50 and during this interval most of the
damage on shore was done. The wind from 15-00 till 15-50
was far heavier than at any other time.

. “ After 16:00 the wind very quickly dropped till by
17-00 there was only a moderate breeze and by 18:30 it had
fallen calm.”

The 8. 8. Chakdina was in port at Akyab and the following
are the observations taken on board the steamer from mid-
night 9th to 17hrs. of the 10th :—

Hour. Wind. | Force. | Bar.* REMARKS.

Midnight NNE 4 29-61 | Mod. Breeze, Fine and Clear.

3 . . ESE 5 29-56 | SimilJar Weather, Occas. Lt.
rain,

6 . . | SE/E 7 29-55 | Stronger squalls, clear in be-
tween.

8 . .|ESE. 7 2947 | Mod. gale, with heavy squalls.

10 . East 7 29-47 | Mod. gale, with heavy squalls.

Noon E/N 8 29-37 | Mod. gale, heavy squalls, freq.
Lt. rain, sky overcast.

13 . ESE 8 | 29-30 | 1/30 wind moderating.

14 . E/8 8 29-15

1430 Dead calm, clear sky,  Bulls.
eye’ very distinct, bearing
S.W.

15 . W/N 12 29-15 | Terrific wind from westward,
very heavy rain. Squalls,
hurricane force.

16 . N W/N 10 29:32 | Wind moderating, but still blow-
ing a whole gale, with heavy
rain.

16-40 ng;i and rain decreasing rap-
idly.

* The readings are corrected for heiohé tem i
I8 AT perature and diurnal
range, but the correction to the Caleutta standard is not known,

Of t.he.s'hipping in the Port no steamer was damaged,
but two sailing vessels went ashore and the cost of refloating
them was estimated at Rs. 3,000 : 28 boats including one
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motor boat were totally lost, while 3 boats were partly dam-
aged : the total damage amounted to about Rs. 21,500.
In the harbour the iron work of the stone pier was damaged,
but no lives were lost. The Deputy Commissioner reports
that the cyclone affected the whole of the Panktow and
Akyab townships and the outturn of paddy was expected to
suffer a shortage of 2 to 3 annas.

As is usual with typhoons entering the Bay of Bengal
from the China Sea, the storm was of small diameter, but
had all the characteristics of a severe cyclone, v7z., the calm
centre and the ring of hurricane winds. Between 8 hrs. of the
8th and 8 hrs. of the 9th its rate of motion was about 14 miles
an hour ; during the next 24 hours the rate fell to 11 miles
an hour ; and in the forenoon of the 10th while approach-
ing Akyab its velocity decreased further to about 8 miles
an hour. It is noteworthy that, while strong winds in the
front of the storm lasted for about 6 to 8 hours prior to the
passage of the centre, in the rear of the centre they lasted
only for a couple of hours, but then attained a much greater
force. At first sight this suggests that the storm was elliptical
in shape with a greater crowding of isobars at the back than
in the front. But the true explanation probably lies in the
facts that the wind blew from the sea after 15 hrs. whereas

* previously it was off shore, thus accounting for the relative

strength ; and that the centre rapidly filled up as it approach-
ed and passed Akyab, in consequence of the storm-front
having then encountered the Arakan hills. Judging from
the facts that a moderate gale sprang up at Akyab at 8 hrs.
and the calm centre passed over the station at 14} hrs.,
the diameter of the storm was probably about 100 miles.
But on account of its rapid filling up after crossing into land
the diameter of the storm as it passed over Akyab was about
70 miles.

18. Severe storm of 18th to 22rd November.—A depres-
sion appeared in the Andaman Sea on the 17th ; it is probable
that like its predecessor it crossed over from the Gulf of
Siam, but there is no distinct evidence to show this. It deve-
loped during the day and advancing west north-west had
formed by the morning of the 18th into a slight storm with
centre about a hundred miles north north-east of Port Blair.
The 8. S. Ellora bound from Rangoon to Madras was then
about a hundred miles north-west of the centre ; from mid-
night 17th to noon 18th she had only a moderate wind and
sea, increasing in the afternoon and night to a moderate
gale and a rough confused sea. The S. 8. Cocoenade on her
way to Rangoon had from noon 18th, when she was about
300 miles north north-east of the centre, to morning 19th
strong to high winds from E or S, rough seas and frequent
showers of rain. By that time the centre had advanced to
a position near 134° N, 90§° E. The 8. 8. Ellora, slthough
steaming ahead of the storm and at,a distance of about 300
miles from the centre on the morning of the 19th, continued
to experience a moderate gale and rough confused sea through-
out the day and till 4 hrs. of the 20th, when the sea moderated ;
the 8. 8. Bharata bound from Madras te Rangoon passed
through the storm area that day and experienced a strong
gale and rough seas, with terrific rain squalls at midnight.
The storm was probably severe then, but as the S. S. Bharata
avoided the central area, no definite evidence is available
regarding the intensity on that day.



At 8 hrs. of the 20th the centre of the storm was in about
15° N, 87° E. The 8. 8. City of Harvard bound from Calcutta
to Colombo passed very close to the centre in the afternoon
and experienced winds of hurricane force and very severe
weather ; her log is given below for the period 4 hrs. to 18 hrs.
of the 20th.* It would appear from this that the vessel
steamed coross the line of progression of the storm passing
wirhin a short distance to the west of the centre between
12-50 and 14-30 ; the lowest reading recorded by the aneroid
barometer on board was 2849”, which is 1-4” below the
normal value for that region in November.

The 8. S. Nore bound from Madras to Calcutta passed
through the storm that night, but at a greater distance
from the centre ; the barometer on board fell from 29-88”
at 8 hrs. of the 20th to 25-38” at 2 hrs. of the 21st and rose
again to 29-88” at 18 hrs. that day. She experienced {re-
quent heavy squalls of rain, high confused sea and swell,
and winds of force 10 from about midnight of the 20th to
the early morning hours of the 21st, rising to force 11.at 1
hr.; but she suffered no damage.

At 8 hrs. of the 21st the centre of the storm was ncar
16° N, 81° E, about 125 miles east-south-cast of Cocanada
where the sea was then reported tremendous. Winds were
very strong from Cocanada to Waltair on account of the
steep gradients to the north of the storm. During the next
24 hours the storm travelled rather moreslowly thanon the
previous days and was probably weakening. It crossed the
coast to the north of Masulipatam, the centre pasving close
to the station at 14 hrs. of the 22nd, when the barometer
reading there was 29:09” or -63” below normal ; after giving
heavy rain on the sea-board between Cocanada and Masuli-
patam it broke up rapidly against the hills of the eastern
ghats.

The Port Officer, Masulipatam writes : *“ The N.W. wind
in the morning wae so strong at about 10 a.M. that it was
impossible for any one to walk in the street and several
strong trees were uprooted. The wind direction changed
to east at about 3 p.M., but the storm continued till 10 ».M.
The smaller houses and crops were affected by the storm,
but the shipping in port suffered no damage. The tide was
abnormally high.”

An account of the damage done by the storm received
from "the Collector, Kistna, shows that the storm was very
severe on the coast of Bandar Taluk ; 100 cattle and nearty
600 sheep were lost and garden crops were greatly damaged
in the surrounding taluks. He further states that the sea
rose abnormally and, but for the fact that the tide was then
ebbing, would have breached the dyke and washed away
the Bezwada-Masulipatam Railway. The damage to garden
crops was also great in the taluks on the sea-board of the
Godavari district.

A track of this storm together with an extract from the
log of the 8. 8. City of Harvard is given in the London Meteoro-
logical Office Monthly Meteorological charts of the East
Indian Seasfor. August 1923. The track there shown differs
from the track worked out above : the centre is placed at
8 hrs. of the 18th in 10°-15’ N, 95°-30’ E and the storm is
made to pass to the south of the Andamans about midnight.
The shift of wind at Port Blair shows that it passed to the
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north of the station and the lowest pressure there which
was recorded at 13 hrs. fits in with the track as worked out..

19. Small but severe storm of 25th November to 7th December.
—Northerly winds and a tendency to a fall in pressure on
the morning of the 20th on the south Tenasserim coast
indicated the approach of a low pressure area from the east;
this had passed out into the Andaman Sea next morning for
the wind had changed to SE at Victoria Point where half an
inch of rain had fallen in the previous 24 hours. Rainfall
continued at Victoria Point on the 21st, another inch being
recorded before 8 hrs. of the 22nd, when the low pressure
area was centred near 9° N, 95° K, the S. 8. Latsang near
101° N, 951° Ii, at 7 hrs. reported a moderate easterly wind
with moderate sea and swell, squally weather and an over-
cast sky ; and the sea at Port Blair which had been smooth
became slight. There is no direct evidence to show whether
it was then a mere depression or a storm of small diameter
as 1t was proved to be later when observations were available
near the centre. Passing eastwards it caused 1}” of rain at
Port Blaironthe 23rd, but its position cannot be determined
either on the 23rd and 24th as no ships’. observations are
available near it.

On the morning of the 25th it was centred near 9° N,
89° E, and the S. 8. Herefordshire near 104° N, 883° E, expert-
enced a modcrate ENI breeze, moderate sea with moderate
confused swell, and squally weather with an overcast sky ;
while the 8. 8. Sweilia near 6° N, 881° E reported a moderate
westerly breeze, moderate sea and swell and heavy rain,
On the morning of tlhe 26th it was probably near 9° N, 87° K,
and the 8. 8. Matador near 12° N, 841° E experienced at
8 hrs. rough seas with passing heavy squalls of rain and
wind. Next morning it was probably near 9° N, 85° E; the
8. 8. Warialda bound from Colombo to Calcutta experi-
enced a moderate SW breeze till 11 hrs. when the wind
veered to 8, and at noon she reported a confused sea
and heavy rain; inthe afternoon she experienced a mode-
rate ESE wind with rough to heavy sea and heavy rain
squalls. That night at 20 hrs. the 8. 8. City of Naples in
8°-18" N, 82°-42" K, experienced a strong N by E wind and
moderate sea accompanied by a long heavy swell from NE
by N with frequent rain squalls of varying intensity, the
barometer reading 29-83”. Shortly before 21 hrs. the wind
commenced backing to the westward ; at 21 hrs. the glass
had fallen to 29-60”, wind came from NNW increasing to
force 10 preceded by torrential rain. Soon after this the
wind veered to SE blowing with equal force. At 22 hrs.
the barometer had risen to 29-71”, wind still SE force 10,
incessant rain, violent squalls being experienced at frequent
intervals. Towards midnight position 8°-54’ N, 83°-0' E,
the wind backed to ESE, force 9, with occasional lulls, the
swell from NE being very heavy. Similar weather and
conditions were experienced till 2 hrs. 30 minutes of the
28th when the wind gradually began to lose its former violenca
and at 4 hrs., position 9°-29" N, 83°-17' E, conditions had
much improved.

It appears from the daily charts published in the Annual
Report of the Colombo Observatory for 1922 that the storin
lay off the east coast of Ceylon between Trincomelee and
Batticalao on the morning of the 28th. It passed over the
island on the 28th, and on the 28th-29th the whole of the

* Sec page 38 for log of th: 8.8, City of Harvard.



northern half of the island had over an inch of rain and
many places over 5 inches. On the morning of the 29th
the storm was crossing into the Gulf of Manaar to the north
of Colombo and was encountered by two steamers there
that night ; the 8. 8. Ula in 7°-20" N, 78°-43' E at 19 hrs.
experienced a strong westerly gale and rough seas ; at mid-
night the B. 1. boat Purnea passed close to the centre of the
storm about 50 miles south-east of Tuticorin, and met with
frequent squalls of some violence ; she lost her wireless
gear, canvas awnings and an engine-room ventilator. The
storm then crossed the extreme south of the Peninsula and
passed close to Trivandrum on the morning of the 30th.
The Honorary Director of the Trivandrum Observatory
has kindly placed his observations and the records of his
self-registering instruments at our disposal ; the details in
the next paragraph regarding the storm’s behaviour there
are based upon this information.

The barometer at Trivandrum which had been steadily
falling from 29-75” at 20 hrs. of the 29th to 29-62” at 4 hrs.
of the 30th then fell rapidly to 29-50” at about 5-45 hrs.
when pressure was lowest and about a third of an inch below
normal. It rose slightly to 29-51” at 6 hrs., was steady
at that height till 7 hrs., and then rose at first slowly and
later rapidly t0 29-68” at 10 hrs. The wind increaed steadily
after 2 hrs. and blew a gale from the north-west from 4 to 7
hrs. There was then a decided calm between 7 and 8 hrs.
which was followed by stormy winds backing from SW to
SE up to 10 hrs. From the above it would appear that the
lowest pressure was not recorded at the time the calm centre
passed over Trivandrum ; the two were separated by an in-
terval of an hour; but if pressure readings are corrected
for diurnal change, which normally amounts at Trivandrum
to a rise of -02” an hour between 6 and 8 hrs. it will be seen
that pressure, thus corrected, was lower at 7 hrs. than at 6
hrs. and was steady between 7 hrs. and 7 hrs. 40 minutes
when the wind was calm ; it may be concluded that the
ordinary diurnal change of pressure occurred throughout
the storm area. Another pecularity noticed was a sudden
rise of temperature by 2° F just before the lowest pressure
was reached, and this high temperature was maintained as
long as the low pressure lasted. Judging from the interval
between the time at which the strong winds reached Nagercoil
(a town 40 miles southeast of Trivandrum), Trivandrum
and Quilon, it appears that the storm was then travelling at
the rate of about 7 miles an hour.

The rainfall associated with the storm was widespread
in the southern half of the Peninsula from the 27th November
to the 1st December. Very heavy rain fell locally in the
southern districts of Madras and Travancore : many stations
in the latter area recorded falls of 7” to 8” in 24 hours; the
largest amounts were 10" at Neyyattinkara and 12” at Seeta-
pal on the 29th November.

Passing out into the Arabian Sea the storm travelled
in a westnorthwesterly direction, and passing to the north
of Socotra appears to have crossed the coast of Arabia near
48° E. It was encountered by a few steamers. The S. S.
Ormuz recorded very confused seas and heavy rain on the
south side of the storm on the morning of the 2nd December,
when the centre lay near 93° N, 704° E. The S. 8. Eclipse,
an American steamer, passed through the storm centre at
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9°-50" N, 69°-15" E at 20 hrs. that night. The following
account of the weather experienced by the Captain is extracted
from the London Meteorological Office Monthly Meteoro-
logical Charts of the East Indian Seas for August 1923, where
a track and a short account of this storm are given: “1
did not realize that it was a revolving storm till 4 p.u. of the
2nd, as it had all the usual squally weather and conditions
experienced before getting into the north-east monsoon.
The Eclipse was then near 9°-49’ N, 70°-00" E, with wind
NE by E force 9, pressure 29-34”; four hours later in 9°-50’
N, 69°-15" E, the vessel was in a NNE hurricane, pressure
28-20". From 8-05 till 8-30 P.M. she was in the storm
centre with light airs. From 8-30 till 8-55 p.m. hurricane
winds from the south were experienced during which time
the pressure rose from the observed minimum of 2820” to
29-00." The storm then receded rapidly.” At 8 hrs. of the
3rd the storm was near 104° N, 674° E, and the S. S. Morvada
passed to the south of the centre that morning ; she experi-
enced winds of force 5 to 6 with rain squalls, rough ses and
confused swell. On the morning of the 4th the centre was
probably near 11° N, 63° E and at 8 hrs. of the 5th near 12°
N, 593° E ; on this day the 8. 8. Glengorm Castle passed at
‘a considerable distance to the north of the centre and yet
had winds of force 6 to 7. On the morningof the 6th the
storm was to the north of Socotra near 13° N, 541° E; on
this day the 8. S. City of Baroda, the 8. 8. Mashobra and the
8. 8. Khiva all passed to the north of the centre, and experi-
enced high confused seas with heavy rain squalls and wind
forces ranging from 7 to 9.

From the above it appears possible that the storm origi-
nated either in the Gulf of Siam or further east, and that it
crossed the Isthmus of Kra and entered the Bay of Bengal
on the 20th ; as there are no high mountains in this region,
it is improbable that it could have diminished appreciably
In intensity in crossing over this narrow strip of land. It
was therefore possibly a small storm even on the 21st, but we
have no good evidence for a cyclonic circulation around a
centre until the 25th, while it is not till the 27th, when the
storm was near Ceylon, that direct evidence of its intensity
becomes available through the log of the 8. 8. City of Naples ;
it was then a severe but small storm ; for while the City of
Naples was experiencing winds of storm force, the S. S.
Warialda about 90 miles due east of it reported only a mode-
rate breeze and heavy rain squalls. The storm appears to
have weakened while passing over Ceylon ; for though it
caused moderately severe weather in the Gulf of Manaar,
the winds at Trivandrum did not exceed gale force. After
entering the Arabian Sea it intensified again and the 8. 8.
Eclvpse which passed through the centre had winds of hur-
ricane force. The gradients near the centre would appear
to have been very steep at this time ; in the rear of the central
calm area the pressure on board rose by 0-80” in 25 minutes.
Assuming that the steamer would be hove to between 8 and
9 p.M. it would appear that the central calm ares had a dia-
meter of 4 miles, and that the area of hurricane winds in its
rear also extended for 4 miles. The availableships’ observa-
tions during the rest of-its life, although none of them were
close to the centre, indicate that it was still severe while
passing through the Gulf of Aden.

In the Bay the storm was travelling roughly at 2° of
longitude a day ; after passing the Gulf of Manaar its
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4. Four other steamers were in the neighbourhood of the
storm on the morning of the 10th : the 8. S. Edavana about
175 miles to the northeast of the centre reported an ENE
gale and a very rough sea. The S. 8. Ethiopia near Diamond
Island had a moderate wind and sea with frequent rain
squalls. The S. S. Ellora, about 175 miles southsouthwest
of the centre had a strong WNW wind with rough seas and
conspicuous northeasterly swell. The 8. 8. Takada bound
from Penang to Calcutta had then, about 200 miles east-
southeast of the centre, a strong S wind, considerable swell
and frequent rain squalls. The storm had then begun to
curve towards the northeast and the Takada ran into the
inner storm area during the day ; by 11-30 the wind she
experienced had risen to force 10 with high confused sea
and swell ; at 14 hrs. the wind force was 11 and from 15 to
16 hrs. there were continuous squalls of hurricane force.
The lowest reading of the barometer on board was 29-30"
from 14 to 15 hrs.  After 16 hrs. the wind which had steadily
blown from the south, veered and slackened ; it had fallen
to a SSW gale at 17 hrs. and to a high wind at 18 hrs.

5. At 8 hrs. of the 11th the storm was off the Arakan
coast with centre near 18° N, 93°E, and had already weak-
ened. The 8. 8. Takade about a hundred miles westsouth-
west of the centre had only a moderate wind and sea with
occasional rain squalls. The S. 8. Shak Jehan about 60 miles
south-south-east of the centre had a strong wind, moderate
sea and heavy confused swell. The 8. S. Etkiopia about 50

miles west of the centre had a strong gale from WNW, rough
confused sea, heavy swell and frequent heavy rain squalls,
The storm travelled in an east-north-easterly direction during
the day and crossed the coast about 60 miles southeast of
Kyaukpyu in the evening. It disappeared rapidly after
passing inland for there was no sign of the storm on the
weather chart next morning. The rainfall associated with
it was locally heavy on the south Arakan coast and in central
Burma.

6. The storm was probably slight on the 6th, but deve- -
loped rapidly, so that on the evening of the 7th it wasa severe
cyclone with probably a calm centre. On the morning of the
8th it had a diameter of 250 miles ; it continued undiminished
in size and intensity till the morning of the 10th when the
S. S. Chakdara passed through the calm centre and recorded
a pressure which was 1-25” below normal. After beginning
to recurve towards the Arakan coast however it weakened
considerably so that on the morning of the 11th its dismeter
was only 100 miles. Its rate of travel was 6 miles an hour
on the first two days, decreased to 4 miles on the 8th, bug
increased again to 7 miles on the 9th and 9 miles on the 10th,

A short account of this storm apypears also in the London
Meteorological Office East Indian Seas chart for August
1923, where a full description is given of the experiences
of the 8. 8. Arracan. The track given there is in the main
similar to that worked out above, with the exception that
the position of the storm on the 9th is put further north.

Western Disturbances.

The following is a list of the western disturbances which
affected the weather in northern India during the year with
the dates on which they did so and brief notes on the rainfall
that they produced :—

1 | December 31st.— | Fairly widespread rain from the east Punjah
January 4. to southwest Bengal and in the Central
Provinces with local falls in north Assam.

January.
21511 . Widespread precipitation in the semi-

circular area extending from the east and

north Punjab, through Central India

and the west of the Central Provinces,
to the north Bombay Deccan between
the 7th and 9th; and from the United

Provinces to north Assa m on the 10th

and 11th.

311216 . Light local falls in the east and north
Punjab and the surrounding mountains,
and in northeast Baluchistan.

4] 18—22 Widespread rain in the east Punjab, the
United Provinces and Central India
: East, local snow in Kashmir and local

' rain in the Central Provinces with a few

falls in Assam and Bihar.

[}

23—30 . . | Local precipitation in Kashmir and north-
east Baluchistan till the 26Gth; wide-
spread rain from Baluchistan to the
northwest of the United Provinces with
snow on the western Himalayas on the
27th and 28th ; fairly general rain from
:};ih}ar to north Burma or the 29th and
Cth,

f=2

January 31.—Feb- | Widespread snow on the western Himalayas

ruary 4. with local rain in northeast Baluchistan
and the Punjab till the 3rd ; and neasly
general rain in Bihar and west Bengal
with a few falls in Orissa and Assam on
the 4th.

February.

Widespread precipitation along the north-
west frontier with local falls in the north
Punjab and Kashmir.

718-10

Widespread rain and snow in Kashmir, the
North-West Frontier Province and on the
Punjab hills with a few falls in Baluchistan
and the Punjab Plains.

8| 13—16

Local snow in Kashmir with a few falls of
rain in the North-West Frontier Province.
This disturbance was also associated
with unsettled conditions in the central
parts of the country, and widespread
rain fell in the north Bombay Deccan
and the west of the Central Provinces
with local rain in the east of the United
Provinces.

91 17—20

10| 22—24 . . | Widespread rain in Baluchistan, the North-
West Frontier Province and lower Sind
with loeal falls in Kashmir and the north
Punjab. It was a deep depression while
passing over the Persian Gulf.
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12
13
14

15

16

17

18

19

20

22

23

24

25

26
27

506 .
910
1115

1722

23—29

March 30—April 4

April.

5—11

11—16

18—20

23
26—28

29—30

2—10

12 .

16—18
25—26

.

.

Widespread rain in north Baluchistan and
the North-West Frontier Province with
lIocal snow on the western Himalayas
and a few falls in the east Punjab and
Assam.

A few light falls in Kashmir.
Light local snow in Kashmir.

Widespread rain and snow in Kashmir with
a few light falls in the North-West Fron-
tier Province, north-east Baluchistan and
upper Assam.

Nearly general precipitation in Kashmir
and north-cast Baluchistan with local
falls in the Punjab hills between 17th
and 19th; local rain in Assam with a
few falls in Bengal and north Burma in
the next three days.

Local rain in the North-West Frontier
Province and fairly general snow in
Kashmir with & few falls in the Bengal
plains on 25th and 26th; local rain in
Assam with a few falls in Burma and
north Bengal between 27th and 29th ;
Cherrapunji recorded 8” on the 28th and
Silchar 10”7 on the 29th.

Nearly general rain and snow in Kashmir
with a few falls over the rest of north-
west India excluding Sind and Gujarat,
and local rain in Assam.

A few falls in the Punjab and the surrounding
hills between the 5th and 7th; on its
passing eastwards nearly general rain
in Assam, Bengal and Chota Nagpur with
local rain over the rest of mnortheast
India between the 8th and 10th.

Widespread rain and snow in Kashmir with
local falls in the North-West Frontier
Province and the north Punjab.

A well marked depression, but gave only
local preeipitation in Kashmir and the

Punjab hills.
A few light showers in the extreme north,

A few falls in the North-West Frontier
Province with local rain and snow in
Kashmir.,

A few light falls in Kashmir and the North-
West Frontier Province.

Widespread rain in Kashwir and the North-
West Frontier Province with Iocal rain
in north-east Baluchistan and the west
Punjab. This consisted of two dis-
turbances or probably two patches closely
following each other.

A few falls in the North-West Frontier
Province.

Nearly general rain in Kashmir.

A fow falls in the Punjab and the surroun-

ding hills.

15

28

29
30

31

32

33
34

36

37

38

39

40

41

42

43
14

45

June.
1-2 ., .
16 . .
2223 .
2728
July.
4—6 .
12 .
16—17
26—217 .
29—30 .
August.
10 .
1921
Septembar.
5
1326 .
2728 .
October.
4T . .
9 . .
13—16 .
23—24 .

Introduced the mounsoon much earlier than
usual into the Punjab and the United
Provinces, and caused widespread rain
in the United Provinces and the south-east
Punjab with local falls in west Ra jputana
and Kashmir.

No precipitation,

Aided the extension of the monsoon into
the United Provinces, the Punjab and
Kashmir where widespread rain fell.

Induced an extension of monsoon into the
Punjab where widespread rain fell.

Drew the monsoon into the Punjab and
gave rain in the east and north Punjab
and Kashmir.

No appreciable precipitation.

A few falls on the frontier and in north-east
Baluchistan in connection with the
monsoon.

Caused a temporary extension of the
monsoon to the frontier,

Caused another extension of monsoon into
the Punjab and widespread rain in north-
west India.

A few falls on the northwest frontier.

Caused in conjunction with the monsoon
widespread rain in the extreme north,

Caused a temporary extension of the
monsoon to the north-west frontier.

This appeared on the north-west frontier
and moving eastwards remarkably slowly
caused widespread and locally heavy
rain in north-west India betwecn the 14th
and 18th. Reinforced by a depression
from the Central Provinces it travelled
eastwards as a well marked depression
in the United Provinces between the 20th
and 22nd, and rainfall became general
there and in northeast India; on the
23rd it coalesced over Chota Nagpur
with a depression from the Bay, and the
combined depression caused very heavy
rain in west Bengal during the next four
days.

Fairly widespread rain in the extreme
north.

Fairly widespread rain in Kashmir and the
North-West Frontier Province with a few
falls in the Punjab.

A few light falls in the extreme north,

A few light falls in the Punjab and the sur-
rounding hills.

Very feeble ; no precipitation.
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‘November.

46 | 2—9 . A few falls in the Punjab hills and in north
Assam.

47| r6, 9, 14, 22, 26 | Feeble disturbances appeared in the ex-

to and 27. treme north on these dates, but gave

51 no rain.

December.

52 | 1—2 . No rain.

83 | 10—15 Widespread rain from the northwest fron-
tier to the west of the United Provinces,
with local rain in the central parts of the
country and a few falls in south Rajputana
and Gujarat till the 13th ; some rain in
Bengal, Assam and north Burma in the
next two days,

Local precipitation in Kashmir and the
Punjab hills with a few falls of rain in
the submontane plains.

54 | 16—17

Fairly widespread rain in the east and north
Punjab and the United Provinces, with
a few falls from Baluchistan to Kashmir
and in Bihar.

55 | 19—23

Nearly general precipitation in north
Baluchistan and Kashmir with local
falls in the North-West Frontier Pro-
vince.

56 | 26—27

Local Storms.

Of the local storms reported in newspapers the following
are noteworthy :—

1. 21st May.—A severe hailstorm occurred on the even-
ing of this date at Pusa (Bihar) and affected the suburbs
within a five-mile radius of the place. At Samastipur 13
miles east of Pusa there was only a slight storm with ordinary
hail, while at Muzaffarpur 20 miles to the west, there was
only a little dust and wind. The storm broke over Pusa
at 20 hrs. 15 minutes, and lasted for hardly a quarter of
an hour, but did extensive damage within that period. The
hailstones were mostly spherical and some orange-shaped,
12” to 14" in circumference, just about the size of a polo
ball. The average weight was 12 ozs. but some of the
exceptionally bigger ones weighed even 4 lbs. The lawns
in the Pusa estate were pitted all over, some of the large
holes being 4” deep. All the glass windows facing the north
and most of the tiles of the roofs were broken. At Birowlie
about 3 miles to the south-west a corrugated iron roof was
rent in a dozen places. The total damage to property in the
estate was estimated at one lakh of rupees. Outside the
estate a number of cattle and goats were killed and many
injured, and thé damage to the poorer houses was consider-
able.

2. May 24th.—At 22-15 hrs. this day three goods-wagons
were blown away from Ishurdi station yard by a high wind.

3. The second fortnight of June.—A severe hailstorm was
reported to have caused considerable damage at Siahaff 4n
the Bugti country (Sibi). Some of the stones were stated to be
3 times as large as hen’s eggs. Besides damage to crops and

“trees, some 200 sheep and goats were killed and many persons
injured.

4. 20th June.—A severe storm occurred at Ferozepur
between 16 and 19 hrs. on this date. The wind was very
high and was accompanied by sheets of rain and some hail.
The storm did considerable damage to trees and telegraph
poles and gave 3” of rain. The force of the wind started
two wagons along the track at the station.

5. 31st July.—At 17 hrs. on this date a tornado struck
a train proceeding from Thaton to Martaban at mile 127-23
between Naunggala and Naungbo. Two goods vehicles and
all the coaching stock were blown off the lineand capsized.
Three passengers were killed and 23 injured. A passenger
thus describes the weather previous to the occurrence :—
*“ The weather was very boisterous when we left Thaton at
4-30 p.M.; when we left the next station Naunggala there
was no improvement. Some seven or ecight minutes later
we saw in the west what appeared to be a column of mist
rapidly coming towards us ; it struck us with a terrific force,
our carriage quivered for a moment and then toppled over
on its side.”

6. 15th—16th November.—Madras had very heavy rain on
the night of the 15th—16th. Rainfall commenced at 21 hrs.
of the 15th and continued for nearly twelve hours. A
severe thunderstorm occurred at the station at 4 hrs. of the
16th. The total quantity of rain recorded at 8 hrs. of the
16th was 9-30 inches, which was the heaviest fall in one day
in November for the past 20 years ; the heaviest fall in one
hour was 2-45 inches between 1 hr. and 2 hrs. of the
16th. The wind during the rain was from N'W or NNW and
the velocity was not more than 10 miles. 8-84 inches were
recorded at Saidapet about 3 miles southeast of the observa-
tory, and 8-42 inches at Poonamalle nearly 10 miles to west-
south-west,

7. 24th November.—A hailssorm occurred for sbout ten

- minutes in Ye U and Tabayin townships of Shwebo district.
‘Standing crops were seriously damaged in about 17 village

tracts and not less than 100,000 baskets of paddy were
destroyed. In -Zeyawaddy village the hailstones were so
heavy that all the corrugated iron buildings were completely
flattened ;.some of the roofs having holes pierced in them.
Some cattle were killed here, while in Tindewyan village a
man aged about 30 was killed. Hail also fell in Shwebo

- large enough to be uncomfortable.



Winds of force nine or-more were recorded on ships in
the Indian Seas during the year 1922 on the dates and at the A;;’:I?;gﬂ!
places given below. Month and date.|  Name of ship, ‘ REMARES,
|
TABLE 2 Latitude. Longitude.
APPROXIMATE 18th July . Wartenfels 15 60
POSITION.
Moath and date. Name of ship. REMARKS. 25th ,, Travtenfels 13 52.54
i Latitude. Longitude. 27th—28th July. | Sydnet . 17-18 64-69
! 1st—2nd August | Caledonia 17 60-58 | Force 10.
l4th April . JohnSenderson .| 38 | 61E | Forcels. 28th September | Rajah . 4 83
20th ,, e TN | 70 2nd October Indus Maru . 5 83
22nd ,, . Ellenga . . 19 ) 20th November | City of Harvard 14 85 Force 12.
. .| Khodoung . .| 18 92 20th—21st  No. | Nore 17 84
; vember.
3l1st May . . | Malay Maru . . 5 86
‘ 27th—28th  No. | City of Naples 8-9 83 Force 10.
17th June . [‘ City of Chester 13 i 517 Foree 10. vember.
21st ,, . ; Barenfels . . 12 ! 58 Force 10. 4th December Accra, 10 65
24th—25th June I Golconda . . 12 ! 58-61 10th Takada 15-16 93
1st-3rd July . ‘ Clan Chattan . .14 ’ 57.64 » o Shahjehan 16-17 93
12th July . . | Ceylon Maru . . 6 J 83 10th-11th Decem-{ Ethiopia 17.18 93-92 | Force 12,
ber.
12th—13th July ’ Fravenfels . . 12- ,’ 60-61
Temperature.

At the beginning of the year temperature was above
normal over most of the country to the east of a line joining
Bombay and Lahore, and a cold wave was entering north-
west India from the west ; this extended gradually east-
wards so that on the 4th January temperature was low over
most of northern and central India. A recovery, however,
began in northwest India the same day and restored normal
temperatures nearly everywhere by the 8th. Inthe central
parts of the country temperature was again low on the
1ith and 12th, while a feeble wave of high temperature
which appeared in northwest India on the 13th reached
Assam on the 22nd in front of a western disturbance : the
cold wave following this disturbance crossed the north-west
frontier on the 19th and spread over north-west India and
Bombay in the next two days ; it became much less marked
while passing over the Central Provinces and finally dis-
appeared over Orissa and the north Madras coast on the
27th. Low temperatures were again recorded in the Punjab
and the North-West Frontier Province between the 26th
and 28th, and had extended to she Central Provinces at the
close of the month ; in the next two days they spread east-
wards to Upper Burma. On the mean of the month maximum
temperature was below normal in the Punjab and the surroun-

ding divisions, the central parts of the country and Hydera-
bad ; the minimum was below normal in Orissa, but above
normal in the Bombay Deccan, Hyderabad, and parts of
Assam and of the United Provinces.

In the month of February a cold wave appeared in north-
west India on the 2nd, and extending rapidly had embraced
practically the whole country excluding the southern half
of the Peningula by the 5th : there was then a recovery in
northwest India, but in the Central Provinces and the
north of the Peninsyla temperature continued low till the
11th. In parts of northwest India temperature rose above
normal between the 8th and 12th, and the high temperatures
ingensified in the next two days, so that on the 14th mean
temperature was 8° to 16° above normal in northwest India.
They then spread rapidly over the rest of India, and during
the remainder of the menth temperature was with cccasional
local exceptions generally high over the whole country
excluding parts of Madras and Burma. The highest maxima
recorded during the month were 102° at Akola, 101° at
Khandwa and 100° at Calingapatam, Cuttack and Cuddapah:
at the first three stations the previous records were broken.
The mean maximum temperature of the month was above
normal over the whole of northern and central India exclud-
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ing the western frontier ; the mean minimum temperature
was generally high to the west of a line joining Bombay to
Benares, but was low in Orissa.

The month of March was characterised generally by high
temperatures except in the first week. The first distur-
bance of the month was preceded by a well marked wave
of high temperature between the 2nd and 4th; the cold
wave which entered northwest India in its rear on the 3rd
extended southwards as far as Hyderabad and eastwards
up to Biharin tlie next two days, and had spread over Bengal
also by the 8th. Onthe 9th, however, a warm wave appeared
on the northwest frontier and advanced eastwards wiping
out the low temperatures in northern India and reached
Assam on the 14th. This was followed by two more
warm waves which appeared on the frontier on the 16th
and 22nd respectively. The excess was more marked in the
maximum temperature than in the minimum ; for while
the former was on the mean of the month above the average
in the tract of country extending from the east Punjab
and Rajputana to Upper Burma, the latter was roughly
normal nearly everywhere.

During April there were two well marked spells of low
temperatures, one between the 10th and 13th in the tract of
country extending from the east Punjab and east Rajputana
to northeast India, and the other in Burma from the 20th
to 25th ; the latter was the result of the heavy rain given by
a storm from the Bay, and the deficiency in the maximum
ranged from 20° to 30° at Minbu, Yamethin and Lashio
between the 21st and 23rd. Temperature was also slightly
below normal in northwest India on the 16th and 17th. On
the contrary high temperatures were recorded in parts of
northeast India and Upper Burma in the first week, while
over the rest of northern India there were occasional local
hot spells in the next two weeks ; between the 24th and 26th
temperature was high over the whole of northern India,
but in the next two days high temperatures were limited
to the United Provinces and north-east India. The mean
maximum temperature of the month was below normal
in central Burma ; in Assam, north Bengal, Bihar, Baluchis-
tan, Upper Sind and west Rajputana both maximum and
minimum temperatures were above the average.

In the first three days of May temperature was locally
high in northwest India and low in Burma ; on the 5th there
was a rapid fall of temperature in north-west India behind
the first western disturbance of the month, and the low
temperatures persisted there tillthe 13th ; very low maximum
temperatures were recorded in the first few days, the deficiency
being 26° at Dera Ismail Khan on the 5th, and ranging frgm
15° to 20° till the 9th at many stations in Baluchistan,
the North-West Frontier Province and Kashmir. Low tem-
peratures were again recorded: in northwest India between
the 25th and 27th. There was a short spell of high tempera-
ture along the foot of the central and eastern Himalayas
between the 4th and 6th, while the high temperature which
appeared in northeast India on the 10th intensified and
extended from the United Provinces to Upper Burma by the
13th; they extended further westwards in the next few
days and embraced the whole of northern India between
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"much as 12° in places.

the 17th and 20th. Owing to widespread rain tempera-
ture fell to the normal over most of north-east India in the
next three days, but high temperatures again reappeared
there on the 25th and had at the close of the month shifted
slightly westwards to the United and Central Provinces.
At the close of the month temperature was high along the
northwest frontier and very low in Hyderabad, where Niza-
mabad and Gulbarga recorded maxima 24° and 23° below
normal respectively. On the mean of the month both
maximum and minimum temperatures were above normal
from the east United Provinces to Upper Burma, and below
pormal from Baluchistan to Kashmir.

The early beginning of the monsoon rains in the interior
of the Peninsula had produced low temperatures there at
the close of May: owing to the strengthening and rapid
extension of the monsoon into the United Provinces and
northeast India, the low temperatures extended over the
whole of India excluding Assam and the south of the Penin-
sula in the first four days of June; very low temperatures
were recorded from the east Punjab to Bihar and Orissa,
the greatest deficiency in the maximum being 28° at Hissar
on the 2nd and that in the minimum 19° at Jhansi on the
3rd. With the weakening of the monsoon generally and the
consequent recovery of temperature, the low temperatures
were confined to the Gangetic plain on the 5th and 6th,
and to a narrow strip of country extending from the Central
Provinces to the southwest Punjab between the 7th and 9th.
In the next three days temperature rose above normal in
parts of the United and Central Provinces, and between
the 14th and 21st high temperatures prevailed uninterrup-
tedly over the Punjab and the surrounding divisions, and
occasionally extended to the central parts of the country.
But in the last week temperature was generally below
normal in the Punjab and the North-West Frontier Province.
In northeast India and the east of the United Provinces,
there were two spells of low temperatures between the 13th
and 15th, and 19th and 21st : while from the 29nd to 24th
temperature was low in the United Provinces, the Central
Provinces and Bihar. On the mean of the month maximum
temperature was below normal from the Punjab to deltaic
Bengal, and above normal in Upper Burma ; the minimum
was in defect in east Rajputana, the west of the Central
Provinces and the south-east Punjab.

In the month of July temperature was high along the
frontier from Baluchistan to Kashmir exeept when occasion-
ally brought down by the extension of monsoon rainfall
there; on the 25th the excess in mean temperature was as
These high tempera tures extended
over the greater part of north-west India betw een the 8th and
15th, Over the rest of the country there were occasional
local spells of high and low temperatures chiefly determined
by the distribution of rainfall ; of these the low temperatures
over the north of the Peninsula between the 20th and 22nd
are worth mentioning. On the mean of the month both
maximum and minimum temperatures were above normal
in the North-West Frontier Province, Baluchistan and
Sind ; the maximum alone was in excess in west Rajputana
and north Gujarat, and in defect over most of the United
Provinces,



During Aungust the noteworthy spells of low tempera-
tures were the two that ,occurre(i, in the Punjab and the
surrounding divisions in the first three days of the month
and on the 20th and 21st, and those over the United Pro-
vinces between the 4th and 11th, and the 24th and 26th.
On the other hand high temperatures were recorded between
the 7th and 18th in the extreme north, and in the last four
davs of this period extended over the whole of the Punjab,
the North-West Frontier Province and Kashmir ; on the
north Madras coast temperature was above normal between
the 4th and 13th, and the high temperatures occasionally ex-
tended into the interior of the Peninsula. On the mean of
the month maximum temperature was below normal in the
United Provinces and Central India East, and above it in
Hyderabad and on the north Madras coast; in the north
of the Punjab and of the North-West Frontier Province
both maximum and minimum temperatures were above
normal.

In Gujarat and Rajputana widespread rainfall associated
with a storm from the Bay caused low temperatures on the
6th September; these extended over the greater part of
north-west India in the next two days and disappeared on
the 9th. Temperature was high along the frontier on the
12th and 13th, but the appearance of a western disturbance
on the 14th which caused an extension of the monsoon there
brought the temperature below normal in the Punjab and the
surronding divisions. During the rest of the month this
disturbance controlled the distribution of temperature in
northern India as it did that of rainfall. The low tempera-
tures in the Punjab gradually extended over the whole of
north-west India ; and with the eastward movement of the
depression they spread eastwards on the 19th, and till the
22nd temperature was low from the Punjab to Bihar. After
this date temperature recovered in these areas, but fell
below normal in northeast India, where low temperatures
persisted from the 23rd to 27th. On the mean of the month
maximum temperature was below normal over the greater
part of northwest India, the United Provinces and the central
parts of the country, but was above normal in the Madras
Deccan and on the Coromandel coast; the minimum was
above the average in Sind, Baluchistan, the North-West
Frontier Province and Kashmir.

On the 6th October there was a rapid fall of tempera-
ture over the greater part of north-west Indiain the rear of
a western disturbance, very low temperatures being recorded
in the extreme north ; the deficiency in the maximum that
day was 26° at Cherat, and 22° at Peshawar and Sialkot.
These low temperature persisted over most of north-west
India till the 9th ; in the next three days they were con-
fined there to the foot of the hills, but had extended into
the United and Central Provinces ; thereafter they movedinto
northeast India and disappeared on the 14th. The next
cold wave appeared on the northwest frontier on the 16th,
and disappeared on the 21st without extending further east
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than the United Provinces. In south-cast Madras low tem.
peratures were occasionally recorded after the setling in of
the northeast monsoon in the second fortnight. On the
mean of the month maximum temperature was below normal
in the Punjab, Kashmir, the North-West Frontier Province
and Sind : the minimum was low in Bihar and Orissa and
locally in Central India East, the west of the Central Pro-
vinces and north Gujarat; but was high along the upper
Sind frontier.

During the month of November temperature was low in
the area including east Gujarat, east Rajputana and the
west of Central India and of the Central Provinces on the
7th and 8th. On the 16th and 17th low temperatures were
recorded over most of northern and central India ; and in
the next three days the area of low temperature covered
practically the whole of the Peninsula and extended northe
wards to the foot of the Himalayas. These low tempera-
tures passed away on the 21st, and during the next week
temperature was generally above normal in the north of the
Peninsula and the central parts of the country. In Upper
Burma and Assam high temperatures were recorded locally
between the 10th and 15th. On the mean of the month
maximum temperature was below normal and the minimum
above normal generally in the Central Provinces and the
north of the Peninsula.

In December locally high temperatures were recorded in
northern India in front of a western disturbance between
the 10th and 12th; with the appearance of the cold wave
behind the disturbance in north-west India on the 13th, the
high temperatures were confined to northeast India and
disappeared on the 15th. On the 14th and 15th the cold
wave extended over northwest India and the central parts
of the country; but it weakened afterwards, for low tem-
peratures were confined to the strip of country extending
from Gujarat to Orissa in the next twodays and disappeared
on the 18th. The second cold wave of the month entered
northwest India on the 22nd, and intensifying next day
extended over the whole country excluding the south of the
Peninsula and the eastern portions of northeast India by the
26th. Temperature began to rise in northern India on the
27th and the low temperatures which were gradually pushed
towards the south of the Peninsula disappeared there at the
close of the month. On the mean of the month maximum
temperature was below normal and the minimum above it
in the Punjab and the submontane districts of the United
Provinces. Both maximum and minimum temperatures
were locally below normal in the central parts of the country
and the north of the Peninsula.

The highest maximum temperature of the year was
120° recorded at Jacobabad and Khushab on the 24th May
and 19th June respectively: on thelatter date and the 16th
July the thermometer rose to 119° also at Peshawar. -
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TaBLE 3.—Monthly and annual means of mazimum and minimum temperatures
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885 | —10] 780 | —0.2 | 87:5| —0-9| 776 | —0'8 | 875 ' —1-6| 76:7 | —04 | 873 | —1-2| 691 | 2.1 | 82-5 1 —0-4 | 60-0 +0:3| 764 | —0-6| 531| 0 | 8s-¢|{+0-2 68-7| O

008 | —1.8| 791 | —g-4| 875 | —2-6] 777 | —0'6 | 890 | —25| 76-6| +02|899| —1-0 | 65:5| —1.2| 821 | —1-1 | 561 |02 727 |—22) 491 |41.3| 88.8|—0-4| 673 |-+0'4

+0-8] 929 | —36! 755 | +06[890 ! —35) 619} _e2 | 81-7| —1-1 | 495 —0:8] 69-2|—2:5| 454 |+2-4| 8g.4 [-=0-7| 638 [+07

<@

100-5 | +1-1| 81:7 | 407 | 973 | +0-7 | 80

1087 | +50]827] +1-0 1018 +1-7| 813! +17| 956 —21175-1| 423 |874| —36| 60-0| 11.4 | 785 —1.5 | 47-7|+03| 661 ——3-6] 430 +3-1] 87.1|—05] 623 |+1'3
996 | +1:0 844| +25| 939 | —1-4| 797 | 402|937 ' —191 783 | +28] 910 —27 | 691| {0-4 | 86-2| —0-8| 886 | —05) 76-5,—1-5{ 54-4|+2-3{ 00-2 —0-8] 69-2|-+09
938 +0j8 83| 4+0-1|911| —10| 768| —1-2} ¢ *9| —31!752] —06| 941 —0-8| 66:4|__1-2|86.0] —08 583 —09( 77.0 [—0-5{ 461 —1-3/g01.3|—0-1] 67-1 |04
868 | —02| 52| 03| 851] —0a| 741] —01|858 —1:3| 731 O |916| +0-8| 690| _0.4|871|—214 655 +16| 83117} 570/ —1-3] g9-3 | —0-1| 69-3 [+0-3
86:7 | —13| 754 | —0-4 | 840 | —-14| 78'8| —0.5 | 853 —24| 732! 405 |889| —05] 629] —1.7 | 814 | ~1-7 | 55-4 |+13] 76:8|—1-0| 47.4 | —0-8] 88-3 | 04| 65-1 | -+-0-1
861 | —12| 740! o |851]+01]730|—0vg|858|—17]723] O |880| +0-4| 653|.—1.2|81.6| —28 ) 60-3|+24| 78416 508|1-5 89-6 |—0-3| 67-3}+0-3
875 | —10| 726 | —0-6| 895 | +26/ 728 405|878 +07[719| O |802| —0-4 689 _0;3 835 | —25 | 666 |+36] 827 |—11| 669 |—21| g1.5|—01} 60-7 | +0-8

800 | —09|668;] o |815|+01]664] +0.1]830| +05|656] —0.2(820] —0-3| 661 4+0-1 | 800 | ~—1'3 | 84:7 |+2°1| 703 —12| 67-3 |18 85.2| —0'Li 65:2|+0-2

911 | —0-2] 760 | +0-3] 018 | +1:3| 765 | +0.5 | 012 | +10|762| +06 |83 | —o6 | 748] © |854 —05 724 |+15} 840|—0-8] 660/ —1:6/190-5| 0 | 740 )|+02
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TarLe 4.—Monihly and annual means of maximum and minimum temperatures

JANUARY. FRBRUARY. ‘ Mancr. ' APRIL. May. | Jung,

i

Maximum | Minimum. | Maximunm. !Minimum. " Maximum. | Minimum. ) Maximum, j Minimum. | Maximum. | Minimum. ,’ Maximum. l Minimum.

e,

8ub-Division.

g ¢ g & I s . s | s s s | v | ¢ ;
sl f 12| 2 lg €l 2 i B a2 a8 el lziglald <8415
E] < 5 E = = = & 2z = 1 s 17 = = £
AN SE IR BEAN AN NE IR AR NN NEAR N AN NE N
e I o T e T R O I - T T UL - T - A - - T - - - O - - -~
¢ ° ST T TETT TS ° e T T 5 o T e - cat S 5 T e o G S
1. Bay Islands - | g4-0 9.4 5 | 1 ; i j
: 840| —2:4) 749 | —0-7 | 852 ——2-7173-8 —13 874! 32 | 744 | —20 | 881 | —~1-2| 77-4 | —1-4 |873 | —1.4 {776 | 0.9 |85-6 | —03 | 771 | «m0-7
v a . . . . | | !
2, Lower Burm 86:3| +0'81 664 +1-5885] 403 ’6,.7 +05 90.5 \ —11 716 | +0:5| 917 | —2:3 | 76-1 | +0-1 |898 | —0.3]76:3 | 402 ' 86-0 | +01!758 ] 40-3
—12]73.2] +13 |97°7| 12:3| 766 | 1.6 | 92:6 | +21]765 | 408

3. Upper Burma . | g5.g} +0'3|53:8| +0.6 {863 | +1~0‘550‘_—17 941 +1+4- 66:7 | +1:5| 958
4, Assam - {73.6] +04)527| +1.9 (805 | +32 53-3f+09 872\+36(622 412|899 443|694 | 4171896 4190|730 | 114|880 | ~04|760 | +0-2
5. Bengal . + | 784§ t10|553| 408 846 +30 57-7‘——02 929 433 67-3| 405|968 | +2:2|75-1|+14 1963 | +3:0[ 774 | 1.8 |88-4 | ~16) 772 | ~0-3

6, Orissa . » 18051 12| 565 |23 |876 420 {597 !.-2.8 975 +38 70-4 | —0-3 | 100-2 420 | 77.3 | +-0-9 {101-8] +1-4 | 81.0 | +1.8 | 92:0 | —1-4 | 781 | —0-7

7. Chota Nagpur . | 77.0| —0'3 | 509 | —0'5 {850 | +45 1550 | +14 ' 956 ' 4+4.3 | 640 | +1:6 | 1007, 406 | 75:3 | +18 |105:9 +30] 800 | 434 937 —58|771|~17

8. Bihar . © 1 745| +0:5 (517 | 409 [821 | 437 | 540 +1-1i‘93-0 +28 1630 +03 1016 123 744 | +2:0 (104-2| +4-5{79:3 | £19 ! 91:4 | -39 (783|009
9. Unﬁgfmﬁﬂcesx 721111501 | +2:8 819 | +37 |535 | 423 1 929 | +.23 | 615 | 407 [1024| +1.6| 725 | +14 1085 | +4.1] 708 +17 [98-2 | —21 804 | —0.9
10, Univt&e&t}:‘rovinces, 60:6 | —2:3 | 48:4| £ 11 [79-7) 431|520 | 427 ' 011| 422 | 60-5 402 1006} 405|720 | +1-2 {1075 +1.9 | 78:5 | —g.5 [10G-9 | —1:6 {812 | —1-2
1. Puﬁj:r’i'hfw‘aswnd 652 —~21 | 439) + 11741} 429 (402 +27 1858 | 120 | 572 | +111950 | 406|677 | 416 [104a] +0.7 | 704 [ g3 [102-7) —24 [ 802 | —06
12, P“ggz;’& South- | gg.5| —1-8 | 4231 407 1730 | 108 (462 +25 856 | 41.5 | 560 | 420 | 961 +02| 681 ] +17 1041] 421 | 742 | 9.5 [105-8] —25 [ 825 | —0+6

18, Kashmir . - 1314} —~26 143 | —03 1435} 118 1248 | 446 |401] 0 |303| 423|590 | 07| 370 | —01 |71:2| —5.5 | 480 | 35 | 83-6 | 409 [556] 412

-West Fron- | g2.3 | —3- . . . X .
1 o o | 023 351409 | 1001670 —07 [461 | 427 |700| 418 [ 541 | 407|907 | 11.3| 637 | +1:0 | 080| —21| 700 | —1.3 1078 | 405 | 707 | 4018

15, Baluchistan + | 585|—08366]-—0.1]61-8!_0.7!37.9 —0:5 | 724 | 420 | 472 | +1.3 | 852 440 56-4 | +3:2 | 888 | —3:5 | 607 | —2.5 | 000 | +21 {711 +25

16. Sind . <7200 -—30{519| 411 82 0.7 55‘11-}—0‘6 898 £10 | 647 | 414|985 +28 1731 | +12 {1018 | —0-8 | 775 | ~0-8 11007 | —11 | 836 | 405

] West | 735 | —0'1 | 475 | .0-5 | 825 | + g | s ge
17. Bajputans, West 1 75:5| —0'4 | 47:5 | 403|825 442 845 +40 | 023 | 2.4 | 027 | 07 1025| 1201 | 745 | +07 1065 | —0-4 | 705 | 2.1 [105-1| 08 | 837 | —or4
Il

8 East | 72.7{ 2. . . . !

18. Rajputana, 727 21477 —0'4 [ 82:8 | 489 54-3‘_,_2.7 921 423 | 624 | —0-1[100-7] o5 1737 407 [106-2] —0-2 | 704 | —1.0 [102-4] 13 814 | _2:0
19, Gujarat . . 0l —o81 54 FRETY . |

1] 81.0 0-8 1 54-1 | —0-4 | 86:0 +1-5 0911:+1~9 028 | +0-8 | 64:8 | +03 993 | 416|740 | +1:5 [200-0| +0+4 | 772 | —g.g | 96-8 | +0-4 | 807 +09

20 Central Indi 760 | —2:3 . . 5 . e ! ]

Conteal Tndis, | 760| —23 | 49:3| +0-3 {855 | +38 1551 | +344 |04-1| +.2:5 | 617 | +00 1009 0.0 | 713 | +00 [104-6| +11 | 766 | —02 | 97-1 | 40 | 750 | —07

}

21. Central India, 6| —2 . . . . i -
East, e B4} +16 819 426 | 531 417 {920 | 417 | 605 |04 [101:9 03| 719 | +0-4 [108-5| +2+0 | 79-7 | —0-1 {100-9 | —0¢ | 816 | —~0-9

22, & . . 5] 15 5R. K . .

Berar 82:5 15582 +1-2|90-1 +1-4 62-3:_*_3.1 983 | 415|683 o !104-3 40917721 +15 |106-4] 406 | 811 4141968 | 404 | 768 o
i
}
=, (i;x;tsml Provinces,| 77-6 | —26 1527} +0.7 {869 | +2.2 | 575 +20 962 417 | 841 0 (10-38 4.0.6| 741|409 107-3| +0-9 | 805 | 408 | 97-8 | —00 | 767 | —17

N, . p— % 4. ‘
24. fE“;'stglPrownces, 800 | —18|345] +12 (877 424 57-5{+0~6 978 416 | 66:0 | —0'4| 103-3] 4.0-3 | 755 | +1-0 {106+5 +1-4 | 80'0 | +1-6 | 955 | —06 | 775 | —p

25. Konkan , | |859) +07|690 | +1:5|87-3] +23 |70-0 | 41.7 | gg.3 415|735 { 403|907 | 41.4 {787 | +00 | 010 | +07| 805 | 0.2 [86:0|—~07 [ 773 | —05
i

26, 6| —08 | 58 .
Bombay Deccan | 84:6| —0'8)582| +25 902/ 0 60~3!‘+1-8 974 | +0:6 | 651 | —0-3 | 993 | —0.1| 714 | +1:8 |101-2] +0:5 | 740 | 41.0 | 90.7 | —02 | 720 | —0-2

7. H W T .
yderabad, North' 83'1 2:3 {591 | +33 [00-2| +0-4 | 619 +28 {9890 | +2:1 | 67:9 | —1:2 {1042 +1:4|762 | +1-5 [1055] 403|795 | $1.3 [ 927 | ~21 | 139 | —17

28. Hyd ol 14 i )
yderabad, South| 845 | —1-8 { 63-5 | +1-7 | 90-5 | —0-1 645f 1-0 {995 | +1+4 | 715 | ~—0-2 | 103-5| 4+1.8 | 77:9 | +0-7 |104-9] +07 | 80-0 0 |955]|—05[71}|—0p6

£29. Mysore . . . .
¥ - [832) 021603 | +1'5 8741 —04 | 620 | +0-2 | 936 | +1:1 | 66:6 | +-05 | 952 +10 701} 405 [90-9| —07 | 694 | 0.1 | 84-8 | 406 | 674 | —84

30. Malabar . . | 87 . -
8711 —0-3(71.9 | +1-1 |88:3| 402 {737 | 407 8091 +05 | 773 | +14{90-1|—0-3]788 | +0-6|878]| ~17]|771|-—0.9 837|090 |78 | —01

2L Madras, South- | 84-9| 9.5 687 +07 {878

east, —1-4 08‘4! —~08 043 | +07 {722 [—0'4 | 968 | 402|777 | +05 | 977 | ~1.0 | 78:3 | —0.5 | 960 | 4+0-4 [ 781 | 4-0:2

82, 31 =1 . .
Madras Deccan, 873 1-3 | 853 +18 {935 —1.3 | 663 | 09 101-31 +0-3 | 738 | +190 [104:3 +01 vo.1{ 407 l10¢°6 © 80-6 © 979 | +0:5 | 180 | 402

h3, Madras .C -8 | —0- 5 . . .
8North, oagt, | 818 T|861| +0¢ |873] 110|668 —2.0 | 010 | +14 [782 | 401 | 030 | +04 | 784 | +07 | 670 | 406 | 812 | 400 | 950 | 409|808 | 402
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with their departures from normal in the 33 sub-divisions of India.

JoLy. Auausr. SEPTEMBBR. ’ OCTOBER. ’ NOVEMBER. l DECEMBER. YEAR.
Maximum. l Minirtam. | Maximum.  Micimuam. | Maximum. } Minimum. El\hxi-nuzn. ‘ Minimum. Il\hximum. ' Minimum. M:tximum.i Minimum. I\[.;ximum,l Minimum,
‘ ‘ e i . —
—— e ‘ - o~ B NS e )
s | . . ; - s 1 ; 5 ‘ @ ! S @ @ \ e
g i | § g | 5 5 5 .15 | .13 505 L1E 80 2
s 2 i E sl 8 s B2l dls 38 |48 538 .83, %8 % |3 %
il g g 5205 F|E(30% FIE | R|ElL R E|ElacE ElE e g8 20E
) ! < ks > o P 13 [ v 3] 5 !
EVEE|5 |8 5 311333 8 flalei8 s al a8 A $la | 2|84 8
@ T e | TS e T TR e | e T T T T e “‘ ] R et Bl RS i R ncant B 5.9 J11
843 —-11176'4.—11 843, —0-9 766 | —06|841] —08] 7551 —~11 188} —1-0 764 0.5 | 842| ~24] 75-8 =12 829|—29| 75:2)—~1-3 853 «wi 759 1
| i ! | i 5.0 405
837 | —09 | 753, +01| 835 —1-1| 753} -+0-1] 845 —0p 755 | +0-1 873} +08, 7’)3‘ 401! 860 | —0-1| 730 [ +11| 837 |—0-0! 678|410 868 —0+5 | 700=+0 5
| i ! | | i i ) i .
87| 0 704 407885 —0-6| 738 | 404 896 | —03 | 71y +O2 87215 7247 +0-4 ] 826 —1'1| 662 6—2-3i77<6 —1:6| 566|+1.1] 88:5|--0-1| 68 0!+08
887| 03 771 02 831, —0-3 : 770 | —02 | 884 -1 762 0L | 861j 03 701 |10 825 | £10| 600 | =)L 762|407 | 5L |02 849 | +11 668/ 1+0-5
; ‘ | \

; \ : i ) ) \ ! i !
883 +o-117s-61 07 (874 —0:3 | TH1| 102! 876 | —05 | 777 | +01 863 ‘1-2,\72-1 13 833 | 04 64~1%+0'3‘77~8 +03 | 56-1]+0-0! 87:3]+0-9 “9'7’4-0-4

I
0 i?T-G gt 878 ) 13 7T —06 878 —12 716 —1-9 84| —03 852 1415 800 |—0-2 | 56:0 | 11| 80-6|+0z, 707 —0'5

| |

7531 —0-4 | 85-8| —21 1740 [ —07 860} —1'5 654 | —2:6 | 811 | 07 | 575 i—0-1 75:5 |-—0-9 | 500 |-—0-4|

873 _.07‘"77 —06 ST-Qi
1 \

88-3 —0'8‘176-1{—-0-2 867 —0-9

834 |—0-1 64-8 401

i 9
80-2 —1v31<79-2 402l grr! 161 785) —o1|881| —1al77T| O |875 —-1~0‘69'sf‘_2»1;82-2 03| 509 04| 74T |08 528 1+1-3] 880l 403 083 +03
{ |

| \ | i ‘ l
i , | - ‘1 .
$0-0 2\791 —0-41 877 —2:2) 779 | —0-7 39'4‘—1»8:\77-4 404 | 898| —0-6 | 66-3{ —1-0 | 824 | —OF | 563 [+0-6} 734 [—1-7| 49-8 [-+1-7| 891} —01 671 +07
!

| | . oo
91-6 ...14] 92| —~0-3! 873 ——8.0| 77-4] —0-6 | 885 _3-4\75-6 0 lgo1] —1-51602 1.5 ' g19) —16] 53-5 |—~1-1] 71-8 | —2-8| 484|108 88-4) 08 6601403

| |

l 1

931 +o~9"so-3 05 954 410|795 410 | 00-3| —39| 746 | +O5 |838| —36 1 606 —0.7 1 80-9| 12| 44 |11 688 |2 5| 454 +23) 876 —0-5 6351408

|
90.0 | —1:0 645 | 08

=
<
=
(33
<

1053 +1-6?84<6 +12'10101 —0-3 | 824 101|972 —27 772} HI0 920 —33 64-.“ +1:0 833 —00} 513 |—0-1) 70023} 45
84-8 +0'5$§6043 +0-2 84-6! +11l 64| ro5)777] 411ises | +28 680 —27 39-7%~1-7 579 | —0-3 | 28:3 27 444 | 103 230 F1:1) 62:6{—03 899|405
b
| |
1087 +5-‘ML 827 41911018 17 | 813 | 417 956| ~21 | 731 | +ZI 1874} 36 600 414|785 ) —15 477 103 | 661 | —3-6] 430 | +31] 871 |—05] CFE H13
16, 425 45| +21 96-8!' Lo4l6)5| 03| 032| 422 |ese | +51 |88 —03 521 +1.5] 746 +01| 417 _0-6 6564171 383| r0-2| 81| +os] BT +10
00:6| 410 841 | +25 939 —1-4] 707 402|937 —19 783 +23|910| —27 | 601 £04 | 862 | —0-3| 588 |05, 76:5 |—1-5| 544 |+2-3] 90-2)—0-8 6921 +0-9
|
o1 +2'11.8'2'1 03] 931 —03 | 785 | 11| 980 | —25 764 | —0T|950| —0-6 1 677 —1.7, 882 | +0T | 575 [-—1+4) 77:0 | +0-5) 500 | =15 920 +0-6.07°9|—0-4

90-1|—0-5| 663} —0'4

i
1
936 —0'1 791 | +01| 885 —15|758| —1.31888| —35] 745 ~—04 {929 | ~10 | 656, —0-9 | 3846 | —1'8| 555 —0-8| 76-4 {—1-2; 485 |11
H
. 1 ! 1l
Tle11y 4111782 —0-3| 866 —09 | 762| —0-4 | 867 —32 75.0 | —01]938| —&1 | 699! —1.2 | 0.0 | —0-4 | 638 | 401 82-8|—1.5] 56-2|—11) 90-6 0.1} 891 +01
\ i .
858 —07, T 4021 835 —0-31 77| —03{ 843 —23| 710 +0-5|90-4{ +06 625 ~1.3' g2.5| —1-7| 561 |+1-6! 77.2|—1-9! 47-9|—1-5; 83-5| © 64-41+03
‘
\ : ] 5
8771 —17 t71l =10 | 885 —2.5| 750 | —07 | 86-3| 2.6 | 76-4| +05 873 | —17 | 633 2 803 | —15| 546 1511 | T3y |—1-0, 469101} 882 —0.7[.05:8) 0
857 | —121 735 | +05| 855 +05| 722 403 851 —1-6 | 717 | T03| 909 +13 672 —g-2 | 823 | —32| 623 [.+2.1] 81-5|—0°7| 538 |—1-9; 90-8/—0-1 68:7| 407
! I
852 —1.3' 743 | —03| 847 —01]728| —07 | 855 | —1-7 | 722 | 028041 404640 | 1.7 817 | 22 586 423|776 [ 1.7 404 _1.5 8g-4/—04 064 401

846 —1:0 741{ 403|853 .0 737| 402 | 85-1| ——1-7 729 401|866 —0-7 669 | —1.3!80.9! —1-9| 61:3 |42.9] 77.3|-2-1 50.5—0-9) 801 _o-3 876 40.4

826! —1.1| 756] —0-6{ 827 —0-71 7571 0 83-2| —o-5] 751 O |883[ 4151750 ¢ 873 | —0-7! 7321417, 84.9|—1-9 67-3—07) 86:5|+0-2 743|404

830 | —1.5 70-7] —0-1| 846 +0-4]699| +03! 863 +0-9: 689 +01190°3| +17 1666, 1.1 827 —33] 620 (435! 82-3|—1-7 534 —1-8 89-4/—0-3 66-1| 4+0-7

855 —-21| 716 —0-5| 876 +21|711| 4011855 —09 69-7| —09|801] —03|658| _1.5182:3| —35; 615|430 81.7|—1-7 619 _2.0| 00-68 —0'51‘ 87:6{40-3

!

884 | —0-5| 731| —0-5| 905 420 | 736| +08|88:0] 414|781 | +0B|893) —04 706 Lo\ 8e1| —19 677 )\ 437 832\ —0-9 580 —2-2\ 91-9|+0-1 70-8}+0-3
|
‘

1800| -0 666| 0 |81:5 401|0664| +01 830 +0.5| 656 —02|820}—0-316681] 1o, 800 —13) 647 421703 —1.9 573|—1-6 86-2|—0-1 6621402

1| —02 1851 | —01| 749 | Lo.3|ga7! —17 | 741|105 858|—1-2 700 |—1-7) 858 |07 745 | +01
|
750| +06885| —0-9 741 | 4o |g57! —02) 720 | {12 840| —0-1 669 (—2:1| 916 0 |78 O

|

934! -+05] 76-2| +08| 932 414 753| +0-5] 939 +2-el75-6 +15|017) 405,726 Lo.4|885]| +04] 697 3.4].870 +0.5 614 |—0.7| 94-7|+0-4} 7281407

812, ~~1:7! 73:5| =~0-6 | 82.7 —0-4| 740 —0-3 831 —08

943} 40117721 405|945 +1:3]763| +05 | 938| +14

!
o014 01| 792 | +04| 926 +24|792| +1.1| 008 | +0-6 | 78:5| +08| 882} —0T 749 5.6 849 —08 720 vy | 813 —04 4.0 |—1-3! 807|404 746 +02

|




The departures from normal of the mean monthly and
annual temperatures of the air and of the ground for Lahore,
Jaipur, Calcutta and Bombay are given in the table below.
The thermometer at Alipore has been exposed in a new site
since 24th November 1915, as in the old site the bulb was
in the shade of the branches of a tree. The departures

in the table are based on averages based on 40 years which
include the low temperatures recorded in the old site. As
this is misleading, the monthly departures from the averages
of the seven years 1916 to 1922 are given here: these are
+48, +12-2, +13-6, +7-9, +92, —6-1, —1.7, —0-2,
—2:2, —1'2, +4-2 and +3-2,

TaBLE 5.—Departures from normal of the mean monikly and annual temperatures of the air and of the ground in 1922.

Station. Jan. Feb, | March. | April. | May. June. | July. Aug. Sept. Oct. Nov. Dec, | Year.
. ° . © ° ° ° ° o o ° ° °
Lah Air ., . o| +26! 17| +05} —10{ —11| +28| +430| —~18] —13] —01 +05 | 405
ore
Surface . .| 420 +56| +39| -+05 —12 -~2:5| +45| 447 | ~35| +23| +37 +271 419
Air ., —171 +34| +03{ —08{ —12} —~10{ 08| —p2| —19| —09| —12 ~21{ ~06
Jaipur
Surface . .| -06| +36| +26| —04]| 04| —55| —38| —26| —66] —11) —bl —48| =20
Calcutta (Air . . o414 23] +30| +26] 4+19f —13] +07] 408| ~02] =10} +07 +09 [ +09
(Alipore) | Surface . , | 4+215| +31-8| +313| +165| +17:1| —46} +19| +2:5| +13| +71}| +188| +214| +139
(Air , . | +o7| +19] 4053| 415 +10| 403 —05] ~02} —03| +12] + 18 —02 | 4086
linchdeep ,| 13| +19 +14| +16| 411} +06] +04} 403 0 141 +22 406 | +11
9 inches deep . +16] 419! +10| +21| 421} +20; +13} +13} +13| +17 +26 +14 7 417
Bm"“# 1 fioot 8 inches +24| +21] +25| +20| +25) +30| +19| 417} +17| 420 +28} 424 | +22
eep.
5 feet deep o411 11| 414 13| 4+16] 4201 412 410 +10} 417} +19 +12] +13
(11 feetdeep .{ +04| -+03| -+08{ 14| +1i} 409 0 r—05]| —07{ —01]| 404 —05] +03
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Winds.

The monthly mean velocities and' directions at different
heights above Agra, Simla, Lahore, Peshawar, Quetta,

Bangalore, Akyab and Calcutta are given in the following

tabl

e I—

TaBLE 6.—Monthly means of direction and velocity of upper winds, January 1922.

AGRA: l SIMLA. LAHORE. BANGALORE. CALCUTTA. J AKYAB. QUETTA, PESHAWAR.
?;g_',vr:zt Height above sea Height above sea Height abnve;;' Height above sea Height above sea Height above sea Height above sea Helght above sea
‘el 0-17 Km. 13 Kms. 0-21 Km. 0+92 Km, 0-01 Km, 001 Km. 1-68 Kms. 035 Km.
Kims. S S
n v v Lin ! v v Li|n v v L | n v v L{n v v Ll n v v Lln v v Lian v v | L
(‘imu;nd 30 | 22 11201 271 209| 08145 |31 ] 04| 03|27 |25} 50) 43|84}|30] 1.0/ 08 ’339 I R R U R B I N N R
cvet,
05 |30 ] 61] 27 [345 ] .. . .30 52| 34341} . o] ] e ]80) 58 4-5!354 291 50 37359 P R R R R .
|
10 |20 | 68| 29314 . o | oo 31)] 45| 26320 25| 57| 48| 84|30 54| 45 ‘332 29| 47! 28332 .. .. .. |..{2¢] 80| 19| 314
15 |20 71 40 |201 . 31| 47| 18209 25| 73| 657930 64| 53 300|2 | 55| 28 |300 . o f oo 27| B0 €9 321
20 |27 | 75! 55]283 . .12 500 27201 |25 7| 477528 73 6-2|301 20| 67| 44281 |21 31| 14 (245] 27 47 39| 338
25 {25 91 73270 | 27| 46| 14139 (26 53| 352851 25| 49| 2-4[ 91| 28| 92 7-93289 281 75| 57126020 | 50 8301281 |28 | 39! 18 12
30 | 25 {109 | 98 |277 | 27 4-31 2.2 (146 | 26| 69| 49 (273} 24| 53| 32 }101 24 107 95 ’281 28| 831 710071 18| 86] 78208 [ 23| 40| 13 822
|
35 | 24 {134 117 |280 25? g2| 190172 | 25 83 55 (22} 24 | 54 23101 | 21| 124121 276 | 28 | 90| 81ery | 18 | 116107 [200 | 22 | 61| 26| 207
| |
10 |2 |1c~1 141 [281 20;‘ 80| 2:2 232 | 22 102 | 7-3 (275 | 22 | 63| 2880 15| 130|112 ‘265 | 26 [10-2| 94 276 | 13 | 146|136 (302 | 18 | 83| 52 | 266
45 |21 !18»8 167 |276 13310-4 54 1274 | 18 (107 | &6 (277 | 22 | 68| 24 50 | 12 | 14-5 | 12-9 l265 | 26 | 11-5 | 10-7 |271 | 10 {17-6 [15-1 308 [ 15| 76| 83| 278
50 |19 ;20-9 186277 | 18 135 | 00 274 | 18 12:1| 99277 | 22| 78| 20| 36| 12 116-3 | 14-8 |261 | 24 | 13-5 | 127 (264 | 7 | 20-6 | 19+4 300 | 14 | 9-3 | 83 278
i
55 |17 ;242 2¢-4 |280 1751&2 12:3 1274 | 18 | 14-0 | 11:1 271 | 21 | 7-1| 21 |341 | 11 | 187 [ 17-6 261 | 22 | 15-1 | 142 [264 | 2 | 87| 85 (282 [ 11 ]10-56] 9-5 | 267
60 | 18 ;2&6 251 [280 | 15 }174 14-9 {279 1si1<;-o 12-4 izro 21 01| 85232 8206193 257 | 21 | 17-3 |16:3 (265 | 1 | 105|105 {295 | o [13:0|11-2 267
€5 | 16 :es-a 270 279 ¢ 14 :19~2 17-2 (282 16&17-6 136 [207 20 1107 | 50 [328 | 4 [20-9]20-8 '243 | 18 f19~5 18:0 j285 . R N o (157{134 2m
70 {13 :30-7 29-6 1282 | 11 ‘24~5 995|285 | 14 {19-5 | 152 263 ’ 20 | 12:0 58 316 | 3 (220|219 |23: | 14 '}21~0 19-6 (263 b e 7178158 276
. {
75 (11 1‘32-2 303 [286 | 10 “28~1 25-9 {279 12;22-; 18-7 1265 19 | 120 57 305§ 2 [18-0 [ 17-6 |247 | 13 ; 23:1 [21'3 |266 P N 7 1191 17-3!27:
| | |
80 $ 1355|342 (200 9 314 {385 1280 8! 21-8 185 264 | 16 {12-3| 61 |204 1216 21-5 250 | 13 i 25-9 | 28-7 {260 | .. .. .. .. 5177|154 : 217
|
85 63701366205 8306|277 274 | 7!209]17% zss; 18 | 12:3] 69 /277 | 1245245 235 10 | 27-8 | 25-2 [267 vo e ] ea} 4106 m-s1 268
90 2 1385373 290) 51338 31028 | 5 ‘22-5 19-4 {2563 ! 10 | 127 | 83 (257 | . . . 8 | 27-6 280|265 | . ’ . U N 41214180 266
95 1| 285285 27oi 3 |27:2 229 {;:70 3 23-8;19-6 352I 9 | 153117 |247 . 7 | 28-3 | 26-4 j260 | . o] ej 2170 14-73232
. | | |
10-0 1890|3040 276 | 1 {47-5| 475 (245 | 1250|250 310( 7 1196|130 235 L 51837 32061257 | 0| .o e | e 1112:5}12:5 ; 265
i
105 .. . . . . . J 4 st | L] L, . 5 | 30-1 (380 258 | .. | vo | oo | oo 1|155) 156, 285
110 - . .. . } 8200173228 .. . .. 2123512271248 | oo | wa ] oo | oo [ o] e ] e e
115 . R S . . i‘ 1185|185 (175 . 2 | 260 | 239 (245 RN T N R I

n == Nutnber of ﬂi%ht,s.
nd, regardless of direction, Metres per second,

V = Velocity of w)

v = Velocity of Resultant wind, taking sccount of direction, Metres per second.
L = Direction of Resaltant wind, North: wind = 0° or 60°, East wind = 90°,

D2
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TaBLE 6—contd —Monthly means of direction and velocity of upper winds, February 1922.

Height
above
sea
Kms,

Grognd
level.
05
1.0

15

20

3:0

3-5

40

45

50

65

110

116

120

130

135

AGEA, SIMLA. LAHORE. BANGALORE. l CALCUTTA. ‘ AKYAB. i QUETTA. PESHAWAR.
Heir'.,t.\1 7alt; q\;e ses Hdﬁili?s aggn\ge. sen Helﬁpztlalt;o;? sea Helg(!)\.tg {Z»blca:.sea Heig(l)% :lnyjcg:.sea Heigf)otlnlb(t:;e sea Heiglh'%gti‘(’;fs_sea H”ﬁﬁst;}}iof soa
’;\\r_v_‘v\LnVl\an V‘v LuV'viLnV vt nLv__‘ngn‘v”_v|71,_,,WTW—V_NL
RN T RN S A
28 | 23| 1-4 281 26| 27} 14 163 | 20! 04! 02|56 27| 40] 38} 83 28] 12} 074301 | . . . .. A
28 | 58| 28 133.7 b e L 27 521 240335 .. . .. 1271 57| 45347 28 | 63 54 (354 .|l 18] 06| 79
281 531 32 3020 ..} .. | .. 28 | 53| 11,273 | 26| 47 4~5! 93|26 64 561328 | 28 | 69| 50 |340 L. |00 24 1.9 | 334
27 | g6l 52285 .. | .. | .. | .. }25¢( 51} 121237126 &5 62\. 86| 26| g2 | 7-7(316 | 27| 73 51 [320 . L. 119 44| 38| 820
| ,
27! ge| 7a 23| .. | .. 23 | 50| 26259 | 26| 65| 56175 |25) 100 95808 27 &7 61 315 | 22 | 45| 21 g190 5] 46 22| 331
28 | o8| 85 271 | 26| 41} 24120 | 23 | 66| 44260 26| 67} 47175 23114 10-5“1293 271 89| 67300 22| ¢5 3.2{236 171 52| 1-9 | 308
28 |10.2| 90271 [ 26| 43 19 (104 | 22} 75| 56261 | 26 591 3'9'~ 83 | 10 ' 11.4 [ 106 291 | 26 | 91| 7-01285 | 19| 85| 54 |261 16 49 1.7 | 246
28 {11-2 1100 270 | 26 | 51| 23 !224 2 | 81| 61258 |26 55| 368816111 | 102 285 | 25 |10-1| 881285 } 17 {105 | B85 ’2-,-3 15 72| 46| 235
|
28 |12-4 (111 2¢0 | 24 | 70| 42 243 | 21 [100 | 7-4{250 | 26| 6:0) 341 95 )14 | 118 10-4 1285 | 24 {112 | 94282 | 12 (133 (113 273 {11 | 65| 3-9 | 244
|
27 {14-9 [13-5 260 | 21 | 93} T1 254 | 21 12-3i 99257 | 25| €8] 31.102} 10| 13.0 | 122 279 | 22 1125 1113 |278 | 8 | 15-7 13.2i271 1l 87! 57| 263
25 l10:8 | 162 1260 | 18 { 117|103 |253 | 21 |15:3 | 120 1257 | 24| 74} 83 95| 8 158 14~s!27 22 i14-11127(279 | 5 188|159 |291 10108 7.5 | 28t
25 |19-2 | 17-5 269 | 18 | 155|136 {257 { 19 | 171 143 (262 | 24} 73 2‘8?\ 95| 8188 |180 1270 22 1159 1451279 | 3 (1751158 274 9/131| 91 | 26
| | | |
23 |20.6 {190 271 | 18 |18-2} 153 261 | 17 | 1821155268 | 23 | 75 2'71‘103 61181 |17-4 1277 | 22 (170 | 156 {275 | 1 |22 |220 300 9165|125 | 27¢
23 1242 221‘274 18 | 214|180 {264 | 14 20"6}18-5;‘278 22| 84 2~31 92 | 4170 |16:8(205 | 22 118-6 | 16:8 {275 .. 9l188 (139 | 27
23 |a7.4 | 26-2 1275 | 18 1245 | 21.0 1263 | 13 24-0!22-0 283 | 22| 91| 28i 71| 3167|263 287 | 20 120-7 11841274 ol 1lerl1ee | 27
!
21 |29.7 1275 274 | 15 | 258|225 271 [ 10 25-91‘24-5 278 | 21| 97] 81| 66! 2| 14.3 137 289 18 |21-5 | 188276 RN
18 |33.0 1306 1277 | 14 |30-5 | 26-6 l272 | 8208 28-0,280 |10 | 83| 17, 69| 1|1g0 [16:0 275} 13 1217 | 205 264 | ,, 21135 | 13-5 | 24¢
13 |g2.7 | 811276 | 12 {325 28:3 |274 | 6288 282,284 | 18 70| 0-0|105 ) 1 17.5 |17:5,200 | 11 | 215 | 208269 .. 111130130 | 24
10 |36-5 | 857 (274 | 11 [36-1|31:3 276 | 3 [36:3 36-2(281 | 16 | 80} 09 206 . .. | 10 {235 229 (271 . 111130 130 | 25
7 | 441 ;4209 272 6 |36:5|31:0 [287 | .. | - . 13| 73] 19200 .. .. 1| . .. | 10 ;259 |25-2|270 . . X
4 i37-9 373278 | 3 (3531200307 ] .. .. 12| 75| 89 243 . . .. | 10 1280 271 {268 . T T e
3 39-3 138.9 1281 | 3 {41:1|352 (304 | . e | wo .. 11| 70| 42 247, . .. v leo7 | 211 {262 ] . . L . )
13500350 200 ] 2 [470 (427314} ..} .o | .. |- o 97| 48(247{ .. .. ..} ..] 5 244 231|266, . I O T e
118653650205 .. | <o | . . e | ee | ee] 51105 72188 .. .l .. ] 3 250249281 |, . .. . . .
10410 410 1205 | oo | oo | oo | oo f . ol wu e | 8220 78BS L | L. | .. 11230 |23-0 {280 | . Ll . i .
11505 1506285 [ oo | wo | oo | e | o] oo | o |-} 2]128] 83180, e | e 1255 | 255 (276 . R T
11580 /5801200 ) oo oo | o [ oo oo | ee } o] 1]140]240140 ) L4 L] o0 ] 1 290 | 290 (275 . U IRV R U B
bbb bbb b bbb e e 128012800 (280 L ) A U I I R
R IRPORR P IETTN ACT I . RN PORN PO R IOR IETSN OO R TN R R SRR It 1280280275 | . . .. ol I

140

n == Number of {lights.
V = Velocity of wind, regardless of direction, Metres por second.
v = Velocity of Resultant wind, taking sccount of dire ction ,Metres prr second,
L = Direction of Resultant wind, North wind == 0° or 360°, East wind = 80°,




TaBLE 6—contd.—Monthly means of direction and velocity of upper winds, March 1922.
AGRA. \ SIMTA. I LAHORE. BANGALORE. CALCUTTA. } AKYAB. ; QUETTA. /| PESHAWAR.
S I ' ! -

e ‘

g&%}:\t Height atove sea Height above sea Height ahove sca Height above sea Height ahove sea Helght abovesea | Height above seh / Helght above sea
sen 0417 K. 213 Kms. 0-21 Km, 092 Kmy. 0-01 Km. 0-01 Km, | 1-68 Kms. , 0-36 Km,
Kms. | ___ - ‘ : -

i n vjvlL(n}V v“L “‘VEVLD‘VV!L"{VIVi n| V| v L;n[V!vIL{nV v | L
| . [ o 5 NS ! o [ ! CAPUUEN RN S po
| | | i f 5 ol ]

Ground ! 311,20 | 14 266 | 28 | 26| 03,3131 05, 03] 46 | 30 337 10 1212/ 25) 14| 08:201 | .. | oo | oo | ool ool ol we f il ol i e ]
| ! ;

level.

‘ f N
05 | 30] 61 47:832 | o' oo | oo P .. 130 67| 36350 | ... | .. |..]25) 60 27 279 31| 38 1-4"329 R R R IV EVUR DU SN
|

1-0 31 76| 66 309

. ?
.13 62| 23319 |31 42] 15177 24| 50| 81 301 26| 47| 35

|
15 | 81| 86 812985 ../ l 31! 56| 23200 | 81| 63| 4-1 {105 24| 56! 4.9 302 | g6 | 61| 43322
\
|

| !
30, 70| 531(207 | 31| 79 72 60| 23| 4. 91295 | 23 { 65| 51 313

! i ’ \

30 | 31124 11-01284 28 ¢ 51| 15 20828 74| 54289 31| 82| 75) 56 23),451100 297 | 2¢ | 74| 60309 | 26| 81 60 202 19| 54| 32| 276
j i

o
<0
1]
i=4
"o
@
o

2:5 31| 12:0 | 10-7 . 287 28.

!
j i ! f : |
|

i
i
|
|
!
20 | 311103} 9-4 200 E e ol |30 B8 37304 31 5] 677623 74} 67 ‘og9 | 23 | 66 53322 | 27| 39 23 287! 21! 49| 83| 317
]
i 27 4, 41 288 20 48} 21 208
i ;

i i 1

85 | 30 {131 11'7i282 28 | 57| 24120528 87 66|28 | 31 77( 6:4| 68 ) 18 (19,0123 208 | 23| 90| 75304 ; 22 | 10-3; 90 290 | 15| 60| 49| 278
| 1
l281 28 | v8| 47275| 29 1104 | 85|275 | B1; 70| 53 76 | 15 | 14.0 | 130 303 | 23 | 108 | 85 296!16 108 95 286 | 13| 56| 50} 285

45 25 {156 [ 141 276 | 26 ' 9-6| 73 273 |26 11-5| 89,271 | 31| 65| 52 83| 10 139 129 1299 | 21 | 100} 85 1283 | 12 93| 77 28013 76 66| 289

40 27 [ 151|135

| !
60 | 23174 15-8!274 26 1117 | 94 !270 23“12-6 1021273 | 30| 66| 4B 76 9 |y3.9|12:7 303 | 20 | 117| 990|279 | 11 11-8‘10~4’281 12| 95 84| 203
656 | 20 |18-6 |17-3 :280 | 26 ' 13:6 | 11-5 1272 20‘114-9 1201276 | 30! 69| 451 75| 71,34]122 301 [ 10 |13-2)11-3 /282 | & | 111 9~6|282 12 [ 122 ] 10-8 | 208
60 18 1209 | 19-6 :282 | 23 i16-1 | 13-7 278 18“15-7 140 1274 | 28| 64| 3-8 1 73 | 71y9.5112:0 302 | 17 |14:3{12:3 /278 | 5 | 132 12.7]291 11 | 155 | 14-1 | 292
65 | 16223 !21.2 285 | 20 (19-4 | 17-5 |283 14:1e~o 1511280 | 28| 67] 39| 83} 7146|124 301 | 15 |16:4[14-4(283 | 4 143 130 284 | ol 146]135] 208
i
70 | 11229211286 | 15 |21-3 | 19-6 1283 | 10 | 15:5 | 146 {276 | 27 | 67| 20 { 59| 311431132 503 | 14 [ 185165282 [ .. | .. | .. | .. | 4[134}121]| 278

76 | 10 | 25-6 | 24-2'280 | 14 | 253|238 281 | 9 180 |17-3(279 | 24| 60| 24 45| 214900117 322 { 10 {105}178 202 | .. | .. | ..| .. 1} 7TO[ 70 220

|
|
|

80 |10 (275|264 288 | 12 | 283 26-6 1282 | 9190 |18-2|275 | 22| 55| 17| 23| 1},9.0 (2120 1305| o |21-8|20-1lev1 | .. | ..} .. | ..] 1l110]110} 256

85 | 6 2s~3‘27-5i293 10 (202|274 287 | 6 168 13282 | 21| 63| 12388 | | . | .t 7le2ejewelesrt . | 011 1;1-0 17:0 | 260
i

90 | 3340339 300 ] 6 300|279 280 5317-8 166205 | 19| so| o6 (31a| 0 1 . 1. | gleswleasiesel .. | V.. .| 1]215]|215] 275

95 | .. ..l ... 5ls16]|288 .-5_"78 4‘20-4 189 270 [ 181 56| 060209 1 | .. |..| afesv|eesiesn! .| .| .1 ..] 1}205]|205]) 270

10-0 . . .. .. 3 1332330 [294 31277128267 | 17 60| 0.8 281 | .. .. .. 9 | 20:3| 283 2605 .. .. .. . .- . .o .

105 | .. oo | oo .. 1(240( 2401200 ] 2230213277 { 14 59| 0.4 1224 | | | .. | .| 1|440(440:245 ] 0 o] ee ] ee] e} ee ] -

11-0 .. . .. .. 11330530280 ] 2 250 |23-9:288 | 12| 66| 0.9 (227 | _, . O R N . DR P . N R T B o | e

115 .. 1!365]365]295 | 1260 2060305 |10 s2] 10235} | . | .. |..]. . PO S TR O R B oo | e
120 . . . . 7 w08| 212770, | .. . . O O I R T B S
12:5 . . . . . . .. 6 119} 3-0 {107 | , . .. e V. . ol on ] ve . .. PO . . ..
130 R N I ol SO RO SN R R A I -0 £ 7 5 R (U NV IR U IO B R AP O R R I T BT T
135 (oo o[ bbb e e 206320 o we fe | N S RO IO RO T A O T Y
V'Y N EUURE RVOU EPOR AU VA AU TVURN UUNN PR RPOUE SRV SO B S Y'Y -3 7Y, 3 A SN INUUNS IOURE SN ARPUN SO AR VU SRV VU SUUNS SUUN NP P (N

S-SR SR BV BNV R AU (R SRUU AUUN AU IR NN IVURE B T SF°Y'X Y% 77, NS (N (N NOORN SR ENUUR SRR RS EUUUN IO RN DN IV IR SRR IV

150 P LN I (P [ R . P 1| 70| 70(345 | .. | .. P BT B .. EE TR PO B oo e} oo B F

n = Number of flights.

V = Velocity of wind, regardless of direction, Metres per second.

¥ == Velocity of Resultant wind, taking account of direction, Metres per second,
L = Direction of Resultent wind, North wind = 0° or 360°, East wind = 90°.
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TaBLE 6—contd.—Monthly means of direction and velocity of upper winds, April 1922.

Height
above
sea
Kmns.

Ground
fevel,
05
1.0
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2:5
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35
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Height
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above ses
7 Km.

SIMIA,

Height above sea

2:13 Kms.
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Lo ' ; " i

n = Number of flights.

V= chloc;sy of wind, regardiess of dircction, Metres per second.

v = Velocity of Resultant wind, teking account of direction, Metres per sscond,
= Direction of R@u&ant wind, North wind = 0° or 360°, East wind = 90°,
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TABLE 6—coatd.—Monthly mens of direction and velocity of upper winds, May 1922.

AGRa. SIMLa. l LAHORE. BANGALORE. CALCUTTEA. ‘ AKYAB. QUETTA,
Height ) R - oo T i T o
bove Height above sea "Height abovu 808 Height above sea Helght above sca Height above sea Heigat above soa Helgat above sea
ses 017 Km, 218 K ' 021 Km. 092 Km, 0-01 K. I 001 Km. 1'68 Kms.
Ems, | __ 5 ‘ R S B
1 v v L n v ’ v ' L % n v v L n v v 1, n v b v L n v v | L n } v " v ‘ L
— aem RN [N S N P (O B N . [ R
: | '
Grownd | 31| 24| 15| 288 (31| 28] 07| m(a| 0z 01| w I ! 34 30265 32] 23! 15 s|..| ..} .. ..]..1 . .
evel. |
| !
03 | 31 99 67| 329 .. .. .. . 29 55 : 32 16 .. . . .. 181 96| 87 '211 27 35 09 2051 .. P . -
;
| |
10 | 30 75 61| 3281 .. .. .. .. 20 47 2-1 334 ' 23| 45 37 1279 | 28 73 ’220 27 34 17 i 262 i e e
15 (30| 61| 53] 3181 .. . .. oo 129 51| 33| 20623 w1} 50200 28| 50| 31 239 |26 36 11 ‘ 281 | .. . .. .
‘ |
2.0 | 20 63 52| 800 .. .. .. .. | 2] 59 41| 28123 5 33 /356 | 26| 45 288 | 25 56 25 ' 340 | 27 35| 16, 292
. | !
i k |
25 | 27 737 55| 28531 6-0 33, 3263 ] 70 45 | 28122 58 4339 26 55 33 314 | 24 56 27 3127 67| 43 3814
30 | 25| 927 71| 279 (31| 58| 35| 30830 77| 4| 28222 70| 5716226 70| 56 310 22) e2! 33 12]22° T8 67 810
|
i
35 {24 100] 74| 274 (31| 65| 3-3) 20720| 86| 55| 282({22! 87| s8(55|24| g1 | 7032220 61 36, 3|18 86| 77| joz
. i
40 |22 103] 80| 269 |30 73] 28| 287 (26| 94| 64| 23022 90| 78!56| 20! o951 87 327 |19 eé0 30358 | 111 74| 63| 209
| |

45 (21,103 80| 284 |30) 85| 38| 265(25] 108 70| 277 (20| 83| 36  64{10] 01| 81317 |28 | 60| 80 398]10] 83| 76| 208

|
e
80 120103 00} 264 130} 89| 42| 29|24 | 11| 74| 28219 | 75 y1)70]17| 60 40 30414 61 3-3’323 6l 09| 89 206

b5 | 20| 106 | 80 26730 101 20 ws | 75| 209171 76 44 69| 15| 52| 41 29213 72| 20 33| 8| 93| sz s07

e

©

3
=3
o

€0 |18 | 13| 96| 262 )20 111 | 70| 25420 125 83| 27317 | 66| y3 71|13 | 58] 42 201 12| 79| 20 82| 1 70| 70| 850

i
|
65 (17| 126 | 112 255 |27 | 115 | 87| 20| 18| 136 | 89| 20715 61| 6 58|13| 67| 39 28310 83 3~1:335 1| 90| 90 45

70 |16 | 151 130 | 250 | 25| 127 | o6 | 256 | 13| 131! 10-2 | 271 |14 66| atl52(18| 74| ¢3 216[10] g1 398291 1| 100 100 | 840

76 |15 107, 148 260 1 25| 150 | 110 | 254 [ 20| 142 | 12-6 | 280 |18 71| 65i65| 11| 66| 44 263 |10 o4 41325 | 1| so!| sol 246

80 14 | 170 147 | 255 /22| 169 | 136 | 256 8| 146] 128 ) 276|12 | 69| 49|73 |10 75) 50 26210100 | a5 81| .. .. | .. | .
85 |14 189 168 | 255 |21 194 | 153 | 253 7| 155|137 | 21|11} 71| 58 75| 10| 81, 48 268[10| 105 | 47 ser|..| .. . -
90 |13} 205| 188 | 247 (19| 202 | 161 | 263 7| 168} 149 | 27410 75| 60|87 10| 91| ¢4 28] 9101 89:839) ..} .. .. .
o5 | 9| 208 186 | 249117} 231 | 183 | 265 | 4| 144|129 | 28¢| 7| 85| 81 81| 9| 83| 57 208 O] v0x| 42 | .. [ .. | .| .
]
]
100 | o) 221204 262 |14 | 20| 207 | 20| 2| 165|159 | 200 5| 115 | 104 (86| 7| 3| 72| 7] 01| 24is0a| .| .| .| .

105 | 6 242 2241 240 112 270 | 223 | 258 1[ 25| 206 285 2| 83| 83 /05| 7| 04 5a 26| 6| 77| o6y .| .| | ..

313 | .. .. . .

10 | 4| 190] 105 265 | 8| 301 | 268 | 255| 1250|260} 285] 1| g0 90 105| 7]106! 57 281| 6| 82 3.2!
|
|

15 | 4 207 200 253 4| 287 | 260 | 254 - | .+ | .- < 3 aro] 1moh2| ¢ 12| 102 2as] 6} ea| asinef .. .. | .. .
126 1 3 25| A8 ) 242 | 3] 843 { 300 | 265] -+ f o f .o f oo || S0 L f. | 2|10f106/204] 8] 106] s1:380f .0 | | .
116 2| 256 258 247 | 1 340 840 225 N . vo | ae .. e i ..] 2] 110 107 (286 & 88 49 i w2 .. o . e
130 ef 283 283 252 1 330 530 235 --§ .. . [ .. o l..| 2] 107 ] 207 |2a3| 4| &6 412874 .. ] .. .. .-
s | 2] 8IS 88 266 )| | o ] e e ] e ] e f e 2 a1 lees)| 4] 01| anfees .| L) .| .
0 | 3PS 85| 200 L] o leel oo} 1. 1| 00| o026 4] o2 s1i20| .. .. | .. ] o

81102 4312881 .. e . .

n = Number of Highi

V = Vaelocity of wigg, regardless of direction, Metres per second.

¥ = Velocity of Resaltant wind, taking account of direction, Metres per second,
L = Directios of Basultans wind, North wind = 0° or aw, Bost wind = 90°.
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TaBLE 6—contd.—Monihly means of direction andialocity of upper winds, June 1922.
Fl

7
\ AGEA., ‘ SIMLA. N LAHORE. BANGALRE. CALCUTTA. ARYAB. QUETTA.
Height Height above soa Height above sea Height above sea Height » ;ve sea Height above sea Height above sea Height above sea
above 17 Km, 213 Kms. B0 K, 0-y2Km. 01 Km, 0-01 Em. 68 Kms.
tea Kmas, | K .
ol Vv v i1 ‘~ n l v \ v |1 n l v v |3 n| viv |L n \ v ‘ v ||l v v |Llntlv v | L
(—‘—” ( - s S P _— | e | s —
¥ N i i i
(}roml)d 30 33 1-4 | 253 lt 30 1-7 0-2 291 | 30 07 0-4 | 163 | 14 78 | 70 261 | 22 | 15 12 173 ¢ .. | .. .. .. . .
evel. (
05 |30 | 73| 30| 2681 . . .. . laol esl 26! 197 A 21 i 771 67 oz |18 69| 57 (181 . o
: ) !
10 | 30 7-2 55 273‘ . . 29 65 17 ] 220114 85 ] 83| 280 |16 | 77 63 1239 | 11 ‘ 85 52 180 | 0| e .
!
15 130 | 64| 54| 204 . . Loter) o3| 17l oer7l13 9-9‘\ 97} 268 14! g0 | 51 l252|10] 64| 50 188 | .. ..
20 |20 69| gol 301 . 24\ 50 i 1al sorl| 8| 84 \ 82| 275 | 11 1 60 331267 | 8! 81| 60185 { 27 35| 15 | 240
26 |24 63| 50| 31030 58| 32| 31220, 57 : 39| 814 |/8] 83| 75| 277 | 9 ' 64| 3202051 5 L 76 | 50 1903 | 27| 61| 36 | 328
30 122, 73 @6| 319|30| 70| 44! 301,15 \ 50| 37| 833f 7| 80 ‘ 581 2057 8! 70| 45 (204| 5 ‘ 66| 40 .’201 2| 741 66 | 328
85 22| 827 741 323{2 | 76 67| 306 15| 55| 40| s45t 6| 7] 56| 284 | 6} 60| 51 811| 4, 61| 28167 |25 84| 78|88
40 )20} 82 w75l 397|924 77| 64| 307 15| 66, 55| M| 6] 5V| 57) 282 4 35| 16333 3| 88| 27137 | 2| 89| 79815
45 |20} 81| 74 326 ‘ 23| 77| &0 814 | 13| 67| 61| 847 6 67| 64| 279 | 4| 30| 06|90 21 45 45102 |12| 78| 60| 301
650 |18 &1] 71| 317 | 21| 75| &5 314 18, 75! 70 337 | 5 80| 79| 286} 4| 37! 19 m3 21 60| 60122 | 9| 87| 66316
65 (36! 771 g9 s13l16| 62| 55! 318.11) 76l 73! 83| 5| 82| 6| 281 4 0| 390 l52] 2| s57) 57les | 9|i1e| 114 | 825
60 | 15| 70| 57| 305 14| 71 61 302)10, 78| 5| 343| 4| 80| 73| 272} 4| g6 | 45150 | 2. 60| 59 118 | 6|11'3| 108|333
65 | 14| 85| 48] 200 s 13 91 75| 283) 8| 08 g4 820 3| ™8| T3} 275{ ol g3| 85206 21 77| 77115 | 6| 105} 00 |32
70 |14 731 47| 200 ] 13| 112} 100 | 286 | 70 87 .-QL pog | 2§ 67| 65| 28| o) g5 | 60 |205| 2| 87| 87117 | 3| 108 | 108 | 337
756 {11 90| 51| g03 12| 126 | 11| 286) 7| 91 g3 285| 1] U | 90| 250} o! 135 79 196 2 85| S5 118 | 1| 120/ 120 | 830
%
80 | 10| 86| 43 203 12| 126 113 285 | 71 92 85| 286 | e oo | 2i115| T8 1193 2| 108 | 105 :119 | 1| 13:0| 130 ;340
85 81 794 g1 287 112 143 | 133 279 s( 14| 108 279} .. ] o . . 2127 901208} 2110/ 110 l115 - .
00 8| 76| 24 238 |12] 148 135| 219 | 6] 127 | 124| 283 .. . . 1) 65| 65 j110| 2115 115 {1186 .
95 8! 83| 95| 267 11| 149 141} 277 | 6| 131 | 128 286 . o~ . 1) 80 80140 | 2| »2:7 | 125 {121 .
00 | &) 80| 32| 334 o 136 | 124 | 274 | 4| 146 143 | 282 e f e ] 11| o0) 9040 2| 147 | 147 118
105 § 61 93) 34 327 0| 148 136 ] 2664 21 148) 139| 200 (.. | « | - | . 1010|110 jes | 2| 166 | 163 118 .
10 | 5| 89 o9 360 | 81 166| 1631 257} 1115|115 200 | .. | .. .. . 1} 125 125 170 | 2| 167 | 165 1118
LR NI B O T T{AT3 A0 28 ) L], . 1180, 130|175 | 1| 160 | 160 1115
120 | 8] 87| o7 | 284 4| L44| 142 248 N N U 1] 126 125 176 1 170 17°0 120
125 S| 87 11| 303 3| 157 | 154 248} .| | . . . . 1] 180} 180 130 | ., |
!
130 | 4] 94| 36{ 17 2| 156 | 152 | 246 | .. A BN . . . 1] 205 | 205 130 i .
135 41001 990 16| 1| 90| 90| 260 ..( ,, . . . .. . . 1} 230! 230 ‘125
140 | 2| 53, 30| 86! 1| 70| 70| 270 . R vl o] 1] 200 200 115 S
145 | 1| 25| 95 186, 1| 55| 55| 24 . .. Ll .. I,
150 | 1} 55| 55| 150 .. .. . . oo . - . .. R . .
156 | 1| 60| 60| 180 | .. . . R I A . o foo] e o . R R . .
160 1 3100|100 170 f .. . N I o | . . . . . . R O S . R
16'5 LIals {ars | 175 .. .. .. . . - . . . . . . . . . R O .. ..
\
170 | 1] 95| 93! 18 . . N T R I R . . U O B U
175 | 1 70| 70| 188 VR R O (VU I R A R N I N U R O R T (P
m-o 1 45| a5] 15 ..1 .. . R R .. b b . ~ |- . . . . I R O R R
n == Numberyf flights.

V = Velocity ¢f wind, regardlass of direstion, Metres per second.
v = Veloclty ol Resultant wind, taking account of direction, Metrea por socond.
L = Direction of Resultant wind, North wind == 0° or 860°, East wind «= 90°
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AGRA. SIMLA. LAHORE. BANGALORE. fCaLcuTTa. ‘ AKYAB, QUETTA.
Height Height ahove sea Height abova sea Height above s:—— Height above sea Height above s;w Hcight abnve sea Height above sea
above 017 Km. 2:13 Kms, 0:21 Km. 0-92 Km, 001 Km, u'01 Km. 168 Kms.
sea Kms. —

n ’ v ' v L n v v L n v v n v v L n v v L n v v L ’ n f v v L
STy e ey ey ) g ey iy ey e U o Y P O
05 | 30 56| 09 2131 .. .. . .31 @2 3.0 1550 | .. . .| 18] 78 411208 9| 70| 66183 . . ..
10 |20 35| 11} 304/, . 30| 58| 27| 29| 4! 96| 95 261 |16] 73] 535|218 | 6| 80| 4207} | .. . .
5 [ 27| 54| 18] 356 . . 27 1 45 22| 206 | 4{ 121| 121260 10| 59| 45 (211} 5| e8| 58 24| | . .
20 | 27 63 311 358 | .. . 26| 4.3 29| 313| 4]|124| 123 1276 7| 48 29 (215 | 4 47 29 250 | 28 | 80 2. ] 185
2:5 671 37 8 16| 39 31} 328 |23| 48| 40| 320 2 1.0 129287 | 6| 52| 23[214! 3| g0 | 31283 |2 | 42| 33| 250
30 | 24| 68 35 1516} 89! 31| 317 21| 37| 47| 7| 2| 13| 130280} 4| 45| 16(180] 3| 57 | 32 276 | 28| 57| 51 | 206
35 {21 55| 20| 48|14) 43| 26| 321|18] @5 60 1) 1| (| 85200 4| 35| 20(173| 3| 57 | 341280 25 64| 58301
40 j18| 71 21| 58|12| 39| 11 342|17| 66| 57| 32| 1| 5ol 50305 | 4| 30| 18|t77| 3| 57| 27 (264|21| €0 409|209
45 (17 51) 18| 63§10 38| 16, 325|17| 73| 62| 346| 1| 35| 35i200| 4] 25| 12{60( 1| 5-0{ 50 165]| 17| e6| 42204
50 |16] 50| 27| 78} 8| 28] 07| 204 (14! 67| 51| 345 . 4| 24| 14155] 1| 40| 40145 12| 45| o2]| 68
55 |16 | 56| 34 105 8] 39 13 248 | 13| 60 371! 3381 .. 3{ 27 10086 | 1| 70| 1o (16| o e7| 11| 34
e0 16| 51y 27| 122| 7| 48| 09| 19811 e0| 21 312 3] 38| 27/186] 1| e5| 65|40 8| 65| 26342
65 |14 53| 25| 108| 4| 54| 290 18110 58] 23| 2090 . 3| 38| 33|188f 1| 75| 75 (140} 8| 66| 41344
70 (18] 541 27] j05! 3| 42| 39| 220/10] 790 39! 214 . .. 21 50 48fa5| 1| 70| 7of1s5| 7| e5| 87|38
75 [18{ 61} 32| 97| 3| 43| 36| 230 10| 87| 65| 2n1 2| 60| 59130 5| 67| 4s]s11
80 |13] 61| 34 08| 3| 72| 61| 243| g| 90| 74, 251 2| 77| 76 119 5| e2| 47|38
g5 | 18| 63 33! 103 8| 77| 68| 210| 6! 82| 67| 254 .. 21 87| 87 ‘109 . 5| 78| 560|314
o0 (1] 71} 37| 118 3) 85 77| 46| 6] 102] 82| 28| . f 1 851 85 } 95| .. . 5| 86| o |3804

| i
85 | 9| %3} 331 113 3| o8| 91| 251 | ¢| 02| 90| 25 ; 1) 100 | 1|5 | . ¥ .. L8| o3| o108
100 | 81 9L} 85 140| 2| 103{ 91| 22| 6| 107] 98] 249 t . .| 2| o3} 91]302
10+ 8] 957 29! 30| 2| 1200| 11-3] 266; 5 12-;5 98| 243 .. P R .. .
11:0 7| T8} 22| 180 | 2 137} 133{ 271] 4| 97| €3] 260 . .. .. JURNE EVOUE EUUR I .. e
s | 6} 96| 26| 171| 2 145| 142 269 2| 85| 85! 237 . . R . . . . . .o
180 5(101} 23| 188 2| 150 147 | 268 | 1| 100 | 100 | 245 SR R U R PUNE I B . R P BN . o
126 | 2/128) 23| 55| 1| 150| 150| 288 | 1105 | 105] 0| | . . 1 U R I O T PN IOOU B TR B
]
130 | 2177} 68| 74| 1| 160} 160 205 ..] .. . ol R .. ) U RO IR R R P I .- ..
15 | 2(130) 35| oo 1106 196 20| .| o | o | o). . S8 IR0 AN T 0 %S AT IO S O A A
40 | 27177 | 48 63| 1| 240! 240 205{ ..} .. I R R FPU RO R R ‘, I R I R R RPN o o
145 | 11250 250|, e0}.1| 200} 200 285} ..| .. O A P . . .. \ . 1, AU U RO R TS . v
| |
n = Number of flighta. E

V.= Velocity of wind, regardless of

direction, Metres per second.

v = Velocity of Resultant wind, $aking account of direction, Metres per second.
L = Direction of Resultant wind, North wind == 0° or 380°, East wind = 90°,
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TABLE 6—contd.—Monthly means of direction and vfocity of upper winds, August 1922.

AGRA. BIMLA. \ LAHORE. Bman.uf. ' CALCUTTA. ARYAB. QUETTA.
i -
Height
above Height above sea Heightabovesea Height above sea Height abfve sea Height above sea Height above sea Height above ses
sea 0:17 K. 2-13 Kms. 0-21 Km, 0-92 pm. 0-01 Km. 001 Km. 1-68 Kms.
Kms. - .
n v v ‘ L n v v L |n v v L n v j v L n v ' v LN v v L n | v v L
——— . | ] ———— ——] e _._7 B 1‘ S [——— | — ———— e
'Gi:oun'd 29 84| 14| 252)11| 28| 12 2|3t 06| 04! 178| 9} 5 55 264 22| 13| 08140 .. | .. R I PR O R
vel. / |
o5 |30 sal| e8| 20| .. .1 .. | . |s| er| az| 20l | §| - | .o [22| 66 35213 12] F2| FOUISH o) e | e e
“ i i
30 | 28| 77| 87} 803} ..} .. . . eyl 49| 81| 208| 9. 63| 59| 260, 18| 54| 22 225 /10| 5% 23, 226 .. .. . .

(15 |28 e1| 41 82| . | .. | .. | . |28| se| 80| s01| of 82 70| 276|116} 56 16 216, 9 g0 28 2200 .| o | oo | e

20 | 25 57 271 336§ .. .. .e « |28 36 25| 311 P 81 77 200 14 51 15 234 ( 8 34 2.6 218 31| 20] 08| 218

25 | 21| 67 30! 342 |10 63 a2| go5 2| 87! 22 s2f 8| 82| 81| 200 10 46 191175 | 8| 35 27! 2100 31| 46| 42 304

31 24 201 31] 69| 65 300

86 |18 57 24| 324 | 8 87 13| 33|19 638 57| 88 7 6.7 671 207 7 41 £5 {146

{0 | 14| 641 32| 814| 7| 38 09 69|10 72| 63| 31| 6 58| 42| 202! 7| 45| 20hs7] 4| 35| 31145 16| 63| 10| 344

{45 |12| 49| 28| 310| 8| 81| 13| 12118} 68| 53| ;2| 5| 80 511 285! 7| 48| 31l1a5| ¢ | 29| 25 153 12| 73| 53 | 141

185 11 63| 42188

|
\
50 | 10 44 26! 31| 8 38 18! 141 |16 60 38 3| 4 67| 421 284 7 64 2 {145 4 26 1'8l
!
65 9| 37 23, 347 5 3-9 28| 189 | 16 56 29 36| 2 3-0 29 213 7 4-9 3-1 (134 4 30 22"

65 6| 42 2.7 67| 4| 47 46 198 |15 48 1.7 4] 2 17 11} 141 4 6-3 41138 | 3 38 38107 81 46| 05| 819

5 | 6 47 32 20| ¢| 69 47| 216 14 67 3-9 | 203 1 20 20| 3% 3 42 41 05 3 57 52, 82| 8| &4 02| 200

80 6| 53 89 44| 3| 87 79| 203,13| 71| 52| 28| 1| 25| 239 6| 3| 53| B2|82] 8| 77, 71| 87| 6| 7| 04150

5 8| 566} 37 53| 8| 105) 108| 231 )12 s2| 66| 20| 1| 30| 80| 120| 3| o5 63|83 | 3| 85| 82 | 84| 5 61| 06150
o0 | | 88| 20| 74| 3| 108|105 242/11| 78! 66| 201 1| 60| 60| 115 3 88| 82|08 3 83| 82, 89 3 61| 061148
95 6| 48| 87 58| 3| 96| 94| 228| o] 73| e2| 803 | 1| 10| 110] 15| 2| 105 164 94| 3| 9T 91| 94 3 60| 12| 67
13900 | 6| e4| 68| 85| 2! 87| 86| 2288| 7| 74| 62 302| 1| 190 190 16| 2| 113|102 94| 1| o0 | 90 105 1| 90, 90 275
™05 | 4| 56! 46| 65| 2| 85| 7o) 248) 6| P5! 67| 318 [..[ .. . .. 21171 11779 1]120| 120! 100 1| B0 80| 280

1m0 | ¢| s7] 51| 78| 2| &3 7~75253 6l 3 7a| stal ool oo | ol e Lol ool e e |l | el b B 65| 288

wo | o] o3| s8] sa] 2| 7] 70| 26| & €3] 20| 38| 0| o | oo | ue [ur| o | we for [ o | e L] 1] o] 6| 20

3890 4 6 k&3 86 1| 106 | 106 205 2 67 38 277 | .. . . .. . .o so |oe .. e . .. 1 100 | 10:0 | 240
126 | 1) 85| 86| 200 31| 126! 125 210 2| 67| a2y 260 | .. o | oo | wo [ae]| e | e oo dee | o | e o} 1220 | 120 | 235
1849 1] 1061 105 119 11140 | 140 225 1 56 b6 800 | ., . . . .o .o o |we ,e .- . .. 1] 11-0 1o | 226

136 1140 140} 120 1| 170 170 | 215| 1| 40| &0} 300 ,, | .. . oo | oo e ae oo | o] o PP 1| 1040 | 100 | 225

140 . .. . P 11 166 | 155 295 | 1 40 40 266 | .. .. .. .. . . I ._' - .. .. i| 95, 95| 22

nv-§WMroft%hh.

¥ = Velocity of wind, regardless of direction, Metres er second.

- v = Veloit olnesumntwind taking sooound of direction, Metres per second,
i ; L = Dirc mc..un':‘ihm-m sﬂmmﬁ-ﬂ‘-
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TABLE 6—contd.—Monthly means of direction and velooity of wpper winds, September 1922.

AGRA. SIMLA. LAHORE. o BANGALORE. CALCUTTA, AKYAB. QUETTA.
’3&3‘;‘: Height abova sea Height above sea Helght above se;— Helght above sea Height above sea Height above sea Hoeight above sea
sea 0-17 Km. 213 Kms. 0:21 Km. 0-92 Km. 01 Km, 001 Km, 168 Kms.
Kms. —
n| V v L n v v L |n}| V v +« 'n ' v ! v L an|l V v Lin{ V |v L , o v v | L
Gl;%g?d ; 21| 08| 819 23| 290 ] 06 213 | 04| O3 12? ;' 37| 86| 271} 19 1-2 -; '; _ .e . -———-—-——-— ve ——--'
05 e8| 18| 323] .. .. . .o l2r| 65) 15[ 103 .. .. .. o 118 54 411106 22| 43| 27| 146 .. | A
1.0 67| 28| 855 .. . . . 27| 49| 1.4) 28 v | 46| 45| 279|16| 55 483|118 |21 44 24 156' PR I o | o
15 |2¢] 52| 27 8| .| . X‘ .. . 281 44| 04| 19|17, 63| 60 285 10| 55| 44127120 51 30| 141 .. [ .. R P
20 125| 67| 31| 25| .. .. .. . |26 &1] o3| 5|18} 5| 61| 287| 8] 47| 40131 |17| 56| 4312620 21 12176
o5 |22| 50 81| 46|23| 40 16 346 24| 38| 11| 18116 | 38| 65 295 | 7| 84| 28151116 53| 41 12:».L 29 84| 21/283
a0 20| 66] 28| 6|22 85 04| 31424 42| 21 8|11 | 63| e2| 202| 5| 88| s1y152 16| 63| 43118 20| 56| 490|208
35 |18| 42| 21| 88|21 3-15 15| 165|288 48| &0 11 0| 54| 53| 208| 5| 46| 8414415 56| 47| 11728 B4| 4:3}3810
«0 (16| 43! 23| 88|20 2-9; 15| 166 (22| 61| 39| 3s¢| o | 48| 45| 200| 4| ¢6) 5110 14} 54 48116 22| 62 16} 2
45 15| 61} 18] 45|17 | 81| 10| 207 20| 59 f 37} 381 7 43/ 37 283 | 3| 45 450105 |15] 61| 41| 113 18| &7| 24| 08
50 |16 54| 24 al1s!| s7| 14| g21|10| 61] 37| 23| 7| 33| 25| 202| 3| 48] 43103 11} 52| 42 114/ 17| 71| 29104
55 |16 60| 22| 60|13| 38| 18| 234|18| 57} 29, 804} 6. 36 08 261 8| 45| e204|12| 52| 390|100/ 20] 61| 00I278
¢0 16| 59| o2| 338|13| 55| 27| 263 17} 62} 36} 201 6| 30| 11 22| 3| 52| 48|ws|12| 53| 399|100 7| 72| ¢0|253
65 |16| 70| 14| 278} 12 78| 55| 266|16| 90| 62| 283 | 5 49| 30| 168 3| 50| 47 108 |10 55| 48] 103 6| 75| 51[2a
90 16| 95| 22| 261)12| 88| 74| 26814 | 107 | 84 260 5| 64 30] 138| 8| 48| 43lo7| 6| 88| %5| 2] 6] 70} 86276
95 |16 88| 26| 28|12 | 105| 85| 267|164 | 121} 96| 25| & 58 e8] 117 3l 47| 46 |0s| 6| 41| 390|100 ¢]| 43| 24138
80 (18| 89} 84 271|121 121 110 259 13) 142 123) 214 & 50| 54 921 3 4.3 43180 ) 8 44! 417 08 8 33| 91| 249
ss |15{100]| 88| 270|112 130 11-3| 233 |11 140 120 25| 5| 59| 56 00| 3| 45| 37|80 | 8] a7} €3] oo 8| 88| ¥6|242
90 | 18| 117] 62) 265|112 | 138 | 126 | 283 |10 168 * 26| 5| 78] 72| 90| 2| 37| 12jer| 6] po| 44100 2| 26| 16221
o6 [ 13| 124| 61| 256 |11 141 | 124! 256| 6| 133 | 108§ 200 | 4} 10:0; 96 90| 9| 23| 10237| 6| 53| 46 119 2| 43 29 | 204
100 |12 139 | 74| 251|121 140 | 127 264 | 6 106 84| 240 4| 120 11-6 95| 2| 30| 11273, 6| 62)| 67 118 2] 40| 33258
106 |12| 152| 76| 2456|11| 106 143} 253| 6| 116 ) 02| 288 4| 134 130 0! 2 40] 1270 4] 94| o2 (111 2| &7 | 44,283
1m0 [12]150] 76| 216] 8| 158 125 | 247| 6 ) 128 93| 230! 8| 160! 159 os 2! 47} 18io77| 4 138 110 [ 107 .. | oo §oaa
116 [10] 159! 124| 266 | 8| 75} 566 235} & 138 | 10-8] 246 ; 2! 163 | 162 3| 1| 65| 65226 4| 136|131 | 107 . | .. e | e
120 9! 1661 108 o7 | % 0 63| 274 8| 163 | 14.8| 248 2| 187 187 100 1 a-0 60 |200 | 2| 167 167 119‘ . .e .. .e
125 7] 160 12.4] 272} 1| 135| 135 290 24 106 93| 256 2| 21'5 | 214 1 1 50 50 {210 | 21| 17:6| 17°5 | 120" .. . . .
180 | &) 177|181 | 284 | 1| 165] 245 200 1} 90 00 220, .. .. . . 1| 40| &0 1200 1] 190|190 | 115 oo | . ae | ae
196 | 5] 176 | 122 256 2| 15| 18:5] 200} 1} 90 90| 20! ,.} .. e . 1| &6 0185 1] 260} 160} 110] .. | o o | o
140 | 4| 161 | 51| e8¢ .. | .. [ .0 | - 1] 80] 801 206 | .. . | . A IO e oo} 2] 270 1770 206] .. | .. we | oo
M5 | 3130 10a ] 226 .. ] .. . . 1 78] TEY 20 0 .. . . wo ae | oo e Loo| 2P 2700270} 00 o0 | s oo | e
150 | 10 f2upf gs0f...] .. | - AU PR Bt . TS .- we oo el AU VU R RO SRR R TS D e | .
V= 1$1;&bi;o;fn$2u.m”m' of direction, Wetses per
T e R e e

ER
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TABLE 6~-contd.—Monthly means of direction and c/locity of upper winds, October 1922.

AGEA. SIMILA. LAHORE. l BaNG ALOR,’_ CALCUTTA. AKYAB, QUETTA®
s
EE%?? Helght above sea 0-17 | THeight sbove sen 213 | Height above sea 0-21 | Height a]l()g]v-e s?‘fo-% Helght above sea 0-01 Height shove sea 001 H“f.%%‘}b?m‘;‘f sea
’ n_ Vv —L— 'n v v T n| v v | Lln| V ! ‘ N r M Lijn ’ v i M ' L l RN L
Ground | 32| 16| 07 1205|381 | 19 0-41 17ia| o4] o3| 21 a0 | 30| 28| (26| 11| o738, - A B .
level.
o5 | 31| 49| 19|20, o3| s8] 1330 . . (260 #4261 355 97 ) 37T 07 | S IR IR A
130 | 31| 48] 2932 | | . .. .. |81] 40| 2433412 | 47| 32! 61|20} 47| 31|352|2 29! 04 222 | wo | o | se .
|
15 [81] 61| 47310 v .08t 89| 283|821 g | 59] 45] 6025 45| 33)32pes ) 0| 13 2 L p o e e
20 |81 s 64311 .. . 33| 48| 8238102, 53] +0! e7|23| 46| 20 303 |2 | 33| 13 ‘ 202 | 29| 23| 07 244
r25 | 81} 82i 71317 st} 85| 18 322|30| 55, 38305 2| 51| 39, 75 92! 56! 30|270{24| 357 16 205 20, 45 35 307
30 {31] 78] 64]319 | 31| 36 2~Oi 310 30| 56| 40[300 10| 46| 30| 85 21| 66| 57|25 )25 ) 38| 18 210 29| T4} 63 309
35 |31} 78| 68 323|31, 38 1-3{ 3021 30; 61, 438|313 18| 44| 24l102 21| 75| 7 |255|24) 42| 12 | 243 | 26| 82 74313
&0 |31] 76! 60 (319,31 43| o8 ' oos 2| 68 53|87 15| 53| 24 17 20| 79| 75| 200 22| 45| 22 » 252 21} 93| 76317
‘a5 |31 76| 60[302]30| 48 2.0‘ 200 | 27| 74| 60316 |1a| 60| 190|118 |20 | 84| 70|20 20| 45| 27 256 | 16| 86 59|88
| |
0 |81 85 73 284 3| 57| 27 20|27| 75| 60309014 66| 28 110 18| 83| 78| 251}19| 47, 31 [ 260 | 14| 95| 69323
5 |31} 103 92!276,30 | 68 4-1‘i 274 |27 | 87| 7%{295|12| ‘e4| 35123 |17 | 91| 85| 255 20| 48 37 i 257 | 12 | lo2| 76 322
60 | 81| 125] 114 (272 |80 | 78| 59 273|26| 103! 02|21 |10] 65| 41|00 {15]| 82| 74| 29|21 51| 43 {260 | 20| 938 65 319
t
65 | 31| 154] 143271 | 30 | 86 e-s. 271} 941 106| 1021200 | 8! 52! 3211314 87| 75!2 |21 | 59! 46 i 259 | 10| 107 65316
70 | 29 70| 168|268 36 | 110 9-5! 271 | o5 | 121 | 116|288 | 7| 1| 41| go|12] s9| 78 |29|21| 61| 51 1 2o 7| b6 0% @7
|
75 | 29| 208 | 104 | 266 | 28 | 132 11-7i 270 | 92| 149 135|287 | 7| 51| 44| ss| 8| 94| 82|20 | 10| 67| 62 20| 7| 1009]| T3]|306
80 (20| 237} 224 | 264 | 27 | 158 | 142 270 | 92| 157 | 143|286 | 6| 52| 47( s3| 6] 07| 75 |2W2| 18| 4| 71 ‘ 250 | 4| 65| 54338
|
85 | 27| 2690 257 1263] 7] 182 | 171 l 264 | 22] 173 | 158 {283 | 5| 45| 40{108| 4| 77| 483|800 18} 82| &0 253 | 4| 81 635|345
90 | 25| 310 207 | 261 27 | 910 | 200 | 263|190 | 180 | 174|279 | 4| 55, 51|101| 4| 74 37[278|18, 91| 87 25| 4| &5| 65345
iR ' |
95 | 22| 33:3| se1 |257 26| 238 | 227 260|18| 218 204 | 275 4| 70| 56|126| 3| 77| 32|20 15| 7| o4 25| 4 96| 73| 340
|
100 |19 359 | 307 | 250 | 21| 2712 | 263 253 14| 220 | 2112761 3| 65| 54|13 2| &7 &6 (20|15 106 101 254 | 3| 08 89300
106 | 17| 391 ] 878|257 | 13 | 268 | 258 257 | 12| 226 | 217{280 | 3| 73| e7|151] 2| 13| o8| 221 (13| 104| 07256 | 8| 117|112 | 284
110 | 33| 417 | 406 | 256 | 11| s0'8 29'9j 255} 9| 216 207|275} 2| 95| 94/120| 2| 127 11.4 [ 220 | 23| 115} 100 257 | 3| 14-3| 43 [ 270
115 9| 427 | 409|260 9 357 31~3“ 253) of 2471 239|278 1| 100} 100 [125 | . . . .. 112120 121 | 26 | 2| 165| 163 | 283
120 5| a07| 370 258 5] 852 | 841 | 260 | 6| 2700 214278 .. | . .. N PO .. .. |12 1321 123 253 1| 1500 | 150 | 310
126 | 4| 847 314 | 257| 5/ 393 381 269| 3 s00| 300 f2e3).. | ., R VU AU B .. | 9] 186) 126 258 | 1| 1200|129} 810
130 4 354 812122 2 433 407 250 | 2| 217 278 257 [ .. | .. .. o bee ] el .. oo | 61189 125 254 | 1 135]| 186 | 280
a5 | 2| 216 216|282 | 1| 440/ 440 | 280] 2| 207( 206) 230 | ..| .. . U SR .. . 3| 127 123 242 ..| .. |- .
o | 1300300 285} .. .} ] | 1|ssopssofzeof.. | .| 7. .. .. ] 2[5 oo 233 ..] o |- |
145 I T I o el b b e e e | e e e b e e e ] ] 1280 130 248 L b [ e
n = Number of flights.
V = Velocity of wind, regardless of direction, Metres per, second.
v = Velocity of Resultant wind, taking account of direction, d,

L = Dheeti

Metres per secon
on of Resultant wind, North wind = 0° or 360°, East wind = 90%
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TABLE 6—contd.—Monthly means of drection and velocity of upper winds, November 1922.

AGRA, SIMLA. LAHORE. BANGALORE, ' CALCUTTA. AKYAB. QUEITA,
Helght' Height above‘seu Helght above sea Height above sea Height above sea Helght above sea Height above sea Height above sea
Beﬂ;b?& 0-17 Km, 2-13 Kms. 0-21 Km. «92 Km. 0-01 Km. 001 Km 1-68 Kms.
—.—_ ;TA . _\;-* Lin v v Li{n v v L|n v v Lin \4 v L|lan v v Li{in v v L
G{:‘}Jﬁd -;0 14 o8| 212|380 | 17| 06| 22 .3; 00| 00} .. |5 23] 1538 ;— 1r4f 13 :;;- AP .. __— . . .
o530 85! 15| 3421 .. .. 30{ 37| 20| 345 . o |eej27| 66} 62| 628 36| 28!63|..] .. . .
10{3 | 36| 21| 323 . 30| 83! 25| 3819|15| 34 25132 27| 66| 6°4365|28) 30| 09 107]..| .. . -
158 | 46 35| 317, so| 44| 40| s11|15| a7 | 32|85 27| 64| 48335 |28 32| OB[BI| .. .. . -
20 ]3| 59, 48| 318 .. 30| 55| 51| s10/15| 42| 16|13|27| 63| 48301 |28| 87| 13710828 18| 11| 329
25 | 30 63 63| 8171} 30 3-2 0-8 | 853 30 59 55 311} 13 50 22138312 73 69 [278 | 28 41 2:0 214 | 28 44 37 820
30|30| 65| 56| 312|30| 30| 23| s03|s0! 61| 56| 815|12] 50| 26140 25| 79| €9 272]27 57 30238 [ 28| 68| 49| 820
35130| 68| 56| %05 30| 39| 15| 312[830| 63| 53| 810/ 59; 31|40 )23 83} 72]270|27| 68 45260 | 28| 78| 68| 811
40 38| 78] 65| 301 |30]| 44| 21| s07j20| bo] 45| 200|12]| &7 | 35|46 | 23| 94 89 276 26 72| 67 |w8|26| 93| 70| g0
¢5) 2| 100 89| 20130 5-4 29| 2120 70 ‘5-5 286 | 11 83 57144} 23| 106) 99 {275} 25| 81 67 o050 | 26 98 79| 300
60! 28| 120 110 287 (30| 71| 5O 28;; 29| ss8| 74| 280] o} 87| 60 [41|21| 116|108 f273| 22| 92| 7520 25| 115 97| o286
55 165 | 140 | 281l30| 00| 70! 28| 20| 00| 87| 28] 9| 96| 7452|020 128 122273 21| 95 80 269 | 22 [ 128 | 110 [ 277
60 177 ) 102| 218 |30 | 5| oo om |2 | 12| 01| 27| 7] 101 | 8056 20| 141 134 [276 | 17 100 99 268| 19| 146 | 136} 281
65|28 | 197 182 277} 30| 141} 125 | 278 | 28| 127 11-4 2714 | 5 107 9157 ] 16] 149 | 144 277 | 16| 11°6 | 109 [269 ] 17 163 | 163 283
gol2r| 210] 206 275 20| 168| 155 274 | 28| 154| 140 | 295} 4| 86} 71|54 )12 139 ) 136 75 | 16 | 1228 | 117 Jeri |15 ] 17°0 ] 186 | 279
7.5 |27 204 | 232 275 |20 | 203| 189 272| 28| 185| 17-1 | 276} 4 7a! o1[64| 7| 151] 150 f2r2 |16 130 120271 | 12| 189 1756 275
80|27 275 | 260 274{28| 236 | 219 | 2n| 28| 21-8| 202} 276} 3 32| 26|4a| 4] 160 159 [orr |14 182 322273 ) 8| 201 ] 183 | 208
85|26} 304 200] 274 26| 267 ] 25-1 | 20| 26 240 | 228 213¢ 8 32 24 | 41 af 177 | 175 1280 | 11 | 118 | 100 271 41 226 | 199 | 281
00| 25| 330 324 | 273| 26| 300 283 | 00| 26| 2r5| 259} 203( 2} 45| 3338 5177 1776 o771 10| 131 | 113 (269 ] 1| 800 | 300 | 325
o5 2a| 365| 340| 2731 24| 330 | 14| 260 (28| 296 210 200} 1} 0| Op G .} ..} .. f..) 0138 282 ..} o | .- .
100 |10} 879 371 275 | 10| 336 322 272|168 282 | 265 280 1 35 85205 | .. o .e e 9| 1556 141 274 | .. .. . .
105 | 15| 307 388! 27415 | 336 ] 320 278 | 12 3101 287 2184 1 75 7:6 165§ .. . . 9 17'1 16°0 276 | .. . .. .
710 (12| 403 ] 397 | 27111 | s6-6 ]| 354 | 286| © 34:4 | 83.8 273 | .. . . o] .. . .o . 6| 14'8) 131 271 } .. . .. .
116| 7] 422 s14| 272| 6| 319 207 | 202 3| 283} 266 270] ..} .. SR O R b el as7) asaze8) L oo ] o "
120]| 6| 445 | 440 21| ¢ | s09| 301 | 202 1] 360 | 860 280§ .. . . I . . .. 6| 163 | 147 2621 .. .. . e
. o]y i
125¢ 5| 488 486 | 274 | 4| 316 ] 807 289 1] 380 80 285 | .. . . e b e . . . 4] 12°0] 120 (248 | .. . fw .
130| 2] 610 486 | 276 | 2| 265 | 262 | 281 | 1| 440 440 286 | .. . wlesd ] e e |..| 8] 100 08 1267 .. f .. . .
185 | .- . . . 21 215|213 2811 .. e . oo 0e . . e . . .. o) 2 77 74 2781 .. . . e
1404 «o | .- . . 2| 3051 805 | 275 .« | - . vl e e fos] o} o W o] 2] 18] b6 25}1 N PO e
2145 [ o | o . . 2| 850] 36,0 282} ..} .- . o] oe | o e Lo} d oo o o]t . PR R R B . .
160 ] oo | ee | oo | . ] 2] 365 803 2] ..] o | - % DV VR VU VR (U IRUUR REPVARN IO R PR SR [ PO (RETRN RTINS
3:%:125;“ ﬂightsm of d&mcﬂon, Metres per second.
L e e tant wiac, Hordh wind = o e Twiag = 0,
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Tapr® 6—concld.—Monthly means of diredtion and oJocwtyof upper winds, December 1922.

AGBA. SiMLa. LAHORA. BANGAJORE. CALOUTTA. AKYAR, QUEITA,
U e | maugwees | omgumes | s | Sgiggee | segigre | S
Kms.
o | V v L n Vv L n viv L [n vi)] v L n| V v Lin}| Vv v L|nfV v L
(%;t‘)’gtd 28 22| o7| 2mles] 25} 07| es{s| ool oo a0l 31| 28| 77|30} o8] o7 l322 b .o ] 8] 0B8] 04135
05 (28] 60 20| s1a|.,| .. 18] s8] 18 m3l. . | .. les| val asisee 20| s5) 4} 37 . .
10 {e8| 58] 857 soal..| .. vo | e V8] a2] 15| 302 29? e2| 35| so|20]| e8| 3slssrioe| 84 08 101 SR
35 lesl 60| asf a02| .0 .. | .. | .. 1sol 40| 24| s07)20| s4) 45| e3)28) 56| a|sr020) 49] LT} 245 o) w0 | oo oo
20 ea| b5 208 ..1 .. oo i2s] 51l 0| s0el2s| a7 36| o2 es| &1 08|29} 65, 2| 251, 31) 18 287
o5 |28 82 7-3" go1 |27} 20| 17| saz|28| e0| 42| s00{27| 45| 29| 77|26 78| ep(s02|29| 65| 49 253l23 55| 46| 208
30 |27| o5 82| 208{28| 55| 20| 200]28{ 67| 62| 2052 4-3. 30| 56|24 | 94| 8.4)280| 20| 75| 65| 260 23] 87| 80| 304
o5 |26] 110) 101] 205l27] 63} 36| 20|27| sa| 66| 200|25| 52| 34| 46]23] 14| 202280 |20} 92| &4) 26728 119} 110 | 301
o0 |26 138| 124| 203 2r| 76| aal 2s0)26| o8] 77| 2ss|2s| 67| 42| a6|23| 138] 125 loro { 25| o0| o8| 267 1| 162] 141 | s00
5 251 1597 153 | 203 2] 00| e8| 201|25] 115] o8 o | 22| 65) &2 | 4¢]22| 152) 189275 25 [ 198 102 | 267 17| 179] 17°0 | 290
' )
50 [25] 191|183 | 201 (25| 121 | 10| 200 |24 | 132| 117 | 280 | 22| 76| 60| o 20| 1778 | 171 [274 | 28| 12:4 | 114 | 268 14| 200 191 | 207
N H P ] '
65 |25\ 218 20| 288 (25| 162 | 128 28 20 | 166 | 137 | 202 a2 | 65| 4118|200 19-a 276 28| 1300} 182 | 276 11| 203 197 | 20
60 24: 239 | 229| 287 (24| 184 | 162 | 281 [ 18| 17.9| 160 | 292 |20| B7 | 73| 35|18 | 205 19'8 288 | 22 | 169 | 162 276 5| 186 | 181 | 38
o5 [22] 265 | 250 | 284 21' 218 | 206| 287 (17| 212 189 200 |20] 87| 738 25‘ 7! 20¢| 195 |282{ 21 1773 | 164 | 278 3 A1s-o 1770 | 28
70 l aoe'| 29| 85 (20| 248 | 235 | 2857 10| 204 | 280 mA oo| e5| e71 13| 4| 160|158 f2r5 |16 175 | 162 ] 266 1] 1860 180 | 254
; | ‘ ; )
' ) .
75 {19} 3831 816| 284 |17 260 | 26:3 | 284 | 14| 209 | 262 | 287 | 18| 73| 57 2| 2| 280 ‘920286 | 15| 180 | 177 | 264 1| 20| 240 | 28
80 |18 364 | 847 | 282 | 18| 201 | 27 | 280 [ 11 208 | 268 270" 15| e8 ,.,.' se7 | 1| 19% 19-5:295 11| 217 | 201 | 256 1| 310 310 | 26
85 |15 385 | 867 | 284 | 7| 258 | 250 | 2m ‘7 2851 264 | 283 |18] @2 44-5‘ s47| 1| 195| 195300 ) © 231 | 211 | 263 1| 376 370 | 26
o0 {12| 386 | 875 | 288 6| 280 2m | 215 6| 336 | 323 ( 200 e’ @0 4'8’ sul 1]200| 200285 ] 8| 232 | 204 | 263 1| W05 | 396 | 25
o5 {11] 433 418| 286 6} 200 | 283 | 274 | 1{ 340 30| 00| 5| @3 _4-5; 305: I | e o] 7|20 05| 258 ) .| e
' i : l
N g !
W00 | 7| aza| 405, 289 JECI R (LT IO IV [ U I IR N T I B A O B R L e e Y I R R
s | 4} a8 :48-9; 295Z 1k 660 | 5610 ] 2708 .. | .. | . oW ] oaf 08 ‘9.9; 2831 N T T RO I RN LA S BT AT
10 | 3| sz8 |62 o2 1688 6o | 2. .. | .| .. z. 90 ‘,7-6A YR I T B 1..] slozs|cosfzeg ] o | .. |..
M § 1) 540 o %90% ol [ el e falnofuo| 28], ..“ vl lelaafos]esn] | . |-
120 171 685 | 685 204 . | .. | I N we | oo [ 2] 128 12.5> 01 N I I P I L Y I I I I
12'?"'7" 1{ 630|630 200l ..| .. O R I A O PO (S B ’ . ‘ Ll aferofero| sl .| e |
T 1 . : | :
% - }:{umber of flights. “'
"V-Vﬂmwﬂfm m per second,
o sw ) Diteetion of M.whd,‘ﬂwthm- 0° or:800°, Baat wind = 90°.
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Humidity and cloud.

India are given in the following three tables.

The mean monthly and annual values of vapour tension,
humidity and cloud in the fifteen chief political divisions of

TaBLE 7.——Monthly and annual means of vapour tension with their departures from normal in the 15 chief politioal divisions of

India.

Jax, FEB, MAROE. APRIL. MAY. JUNE. JoLy. AUGUST. ’ SEPT. [e1vi Nov, ' Dzc. YEAR.

R REIEREIRSEIRREIR SE R REIR REIR RE AR REIR REIR AR RELR

<l a4l & 1S 8|3 2| R &8 (<& ]<4ld|3|al=|a|s]|&lza|& |1 &
Burma. . . |647 +'(;07 566 |-—027 | *6562 —'0'13 765 -—'O;Z ‘84‘;) ——'0;2 '88'1 -—'0;.5 ‘880 —-'0:‘)3 *876 —'0'14 ‘88"4 —-0"10 '84'5 —'0’13 738 +'0,23 '5;5 +'0:)1 '758 ._‘0'09
Assam . . 420 [ 4019 |441 [~—001 [-5347 | 4006 |'685 [—005 816 |-+-021 |922 |+-012 [946 [+-003 |- 937 {003 |-034 | 4--014 |757 |~=035 572 }—015 [*419 |-—010 [700 o
Bengal, - 428 }—-004 ["454 [~—028 613 |—023 |'775 | 028 |-885 |—008 |43 [—020 [072|—001 [-049 |01 |-944 | 011 {788 |~-087 |'681 [—039 h453 |-—001 7321 010
Bihar and Orissa . ‘300 |—001 383 |—-048 417 | 083 577 |—036 731 |02 830 | +-001 943 | +-016 |-022 |—007 920 [4--015 [702 | 038 [508| o 401 |+-012 649 | oxe
United Provinces . 341 |4+030 350 |++022 814 (085 [368 |07 [469 | —~123 812 |+006 [*050 | 1-022 014 [—018 803 4034 ['570 | —021 [400 |—~012 :-353 ++035 602 |~+014
Punjab . « 277 | 4--032 |305 | +°031 |'321 |—'040 |'369 |—-+053 |'414 {-— 095 [*680 0 '879[+°025 |°853 {-—021 [*800 |-4--061 |"454 |4-+010 {209 |—011 "294 -++049 ['408 -—'00),
. m;ttl;-vﬁ:y Frontier|139 | +-033 |'265 |-4+-°021 |-330 |—029 [488 |—033 {434 [—109 655 [—018 [-825 (—030 |"870 [~-009 771 | +-073 |'427 [++005 {251 [—037 -233 4019 478 000
Sind . . . 3264050 824 |+-007 445 4039 555 |——017 [061 |-—066 885 |+'014 [910 |+-011 820 | 024 820 {+-080 [584] 0 |34 |—058 .-sso +082 '688 | +-008
knjpntln. v . 285 |+°002 |"287 |—018 |'219 |-~078 261 |—+102 355 |-~~168 {*601 [-~'086 {"792 |—038 {730 |-—075|*7568 {4--025 |42} |==+081 | -266]-—'051 }-263 |4--003 [434 |.—04T
Bombay 395 | ++017 [410 |-}-014 |451 |~-051 [618 |—027 | 601 |—074 821 |—018 {821 |—017 |"783 |~— 030 {-780 [—007 |*631 |—-040 |-516 |4--029 *389 |—-003 |-609 [—017
Central India . 325 |4+035 {329 [4.-043 |'310 |-—+047 411 |—-027 [489 | — 084 741 |—003 |-847 [4014'|-778 048 1807 |4--021 (485 [-~—-053 409 |-+°043 !‘306 ++011 520 |~-0Q086
Central Provinces . 352 |4-027 ['314 |—~007 ['252 |—106 [322 {-~108 |-441 |—=080 [726 [4--002 {790 [—006 {749 |~—042 |*765 |—004 |'5617,]—2060 [-451 {4048 -316 1—014 [-500 [-—-029
Hyderabad . . 478 | 41048 [‘337 062 |°368 {—~111 619 —053 |560 |-—090 {711 |—002 {-713 |—015 {*691 ——031 700 [—*027 {'509 }—040 |-572 +'078"384 —042 555 |~—+020
Mysore. . . 488 [4-*013 462 i~—058 [-565 |~-010 {653 |—032 676 (4--011 | 651 |—003 [-629 011 |-623 —014 603 |-—029 ['602 |—-038 695 {+ 030 j'&ﬁl —041 ['582 {—'014
Madres . « » ["652 |4+019 |‘628 ~—080 [*730 |-—-016 |'829 | —~019 842 |-—016 708 |—028 |-777 |—'025 790 |—031 {*794 +—022 [-799 |4++012 {701 [+4-:030 ,'605 —085 {*75) }—= 015

TasLE 8.~Monthly and annual means of humidity with their departures from normal in the 15 chief political divisions of

India.

JAX FEB. MarcH, APRIL May. JUNE, JuLy, ; AUGUSTE. SEPT Qor. Nov. Deo. YEAR,

DIVIBION, _ié__g_:sm_é’_‘_‘é_,ﬁ_.ﬁ‘_‘.ﬁ g §_.;§ﬁ,‘§ds
SR R I R IR NI RE IR RE IR R IR IR IR REIRAEIR

- 3l & 131813/l &|21A& |18 12| &[|<4]&|1<2|&|<|&]|<| & [|3(&
Bweng . . (88| —g|77| —s|74] —2lw} 41|77 | ~3|87| ~2]00| o [o0] o |} o |88 o |86 +1{8¢]| —1/83| —
Amsm . . . |9] —1]s7 ol80| —a|7| —5|8s| —2jot] +1]m| +aloez| +xlo2f +1|80]| ¢ [88) —1}91| —3[88| —
Bevgd . . o181 ] —4l7| —5{T1| —8] 72 76 —4a|88] 41|88 —aisaf —~1|88) o |83| —2{78] —4 |81} —2{82| —3
Bitarsod Oriss . |70 | —1les] —o|48|—1al62] —7|67| —v|sa] safes| 42|88] o 88| 4s (| —1|7a| —2[79] 41|73 4
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TaBLE 9.— Monthly and annual means of cloud with their departures from normal in the 15 chief politizal divisions of India.
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Referred to on page 11.
20th | Baro-  wying 20th | B | ing
November | ° ~" | Direc- [ Force. REMARKS. November | ° Direc- | Force. REMARKS.
1922. rected. tion. 1922, rected. tion.
4 AM. 29068 | ENE 6 High sea ; heavily overcast with
heavy showers. Noon . 28-73 | NE/E
8 AM. 29-60 . 9 Hem_ly sea ; overcast with heavy
rain,
10 am. 2940 | N E/E Bar. falling,' .w'md i.ncrea,sing 12-50 p.M. 2870 | NNE Wind and sea eased off and
and sea rising rapidly; al- vessel answered the helm.
.. tered course to W. S. W.
11 AM. 20091 Vessel refused to answer her
helm owing to wind of hurri- 1-40 p.M. 2860 | WNW Moderate to strong wind ; brought
cane force and very high sea. ship’s head to 8. 8. E.
Vessel labouring and strain-
ing heavily. Engines racing
violently. = The heavy sea 2-30 p.M. 28-49 w 10—12 | Wind again increased in violence
breaking on board doing deck to hurricane force; sea rising
damage. . rapidly ; vessel again refused
The terrific force of the wind to answer the helm. Wind
tearing, furled awnings and and sea gradually backing- into
screens away from  their 8. W. and ship making about
gaskets and hurling move. SE.
able articles in every direc- ‘
tion. Heavy seas loosened 3-00 .M. 28-78 w 12
werlges and batteus of hatches,
wind and sea splitting tar-
paulings, wireless aerial wires 3-30 p.m. 2898 | WS W 12
blown down and various other
damages - sustained.  Strain-
ing of vessel caused decks 4-00 .. 2014 | SW/S 11
to leak above master’s and
officer’s gocommbda.tion, first .
class n,imm% sa.loon,b g.(xixd pu«i 4-40 p.M. 221} SW Wind and ses modéerating,
senger’s cabins on bridge an Vessel answeri 1
ssloon  decks. Considerablo awerizg to her belm,
water entering the cabins, »
Sky overcast; terrifio down- 640pM. | 2030| SW Wind and ses still moderating.
pours of rain. Vessel being . » rising mpidl;}; brought
enveloped in sea and spray ship’s hesd to her course
made it impossible to see more 826° w,
than a foew yards.
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Rainfall.

I—The cold wenther period, Jamuary and February.—
The chief features of the season were (1) the persistence
of late monsoon conditions in the south of the Bay till the
middle of Februamwy causing a large excess of rainfall in the
Peninsula and the central parts of the country and (2) the
moderate to large deficiency of rainfall in northern India,
excluding the United Provinces, and in Upper Burma. This
opposition between the strength of the monsoon in the
south and that of the cold weather depressions in the north
has often been noticed.

The monsoon was vigorous over the greater part of the
Peninsula in the first ten days of January and being aided
by two western disturbances extended into the central
parts of the country also. After alull of ten days it revived
again on the 21st and continued spasmodically active in the
south of the Bay till the middle of February.

The western disturbances that appeared in northern
India in January gave more rainfall in the United Provinces
and northeast India than in northwest India ; while those
of February, although as numerous as usual and productive
of unusually heavy rain in north Peisia and the North-
West Frontier Province, failed to give any appreciable rain
in the plains of India.

The total rainfall of the period was six to seven times
the normal in Hyderabad and Mysore, about four times
the normal in the Bombay and the Madras Deccans and
thrice the normal in Berar and the Bay Islands; it was
also in large excess in Central India, the Central Provinces
West, Malabar and southeast Madras. The normal amount
was received in lower Burma, the United Provinces, the
Konkan and the Madras Coast North. Elsewhere there
was a moderate to large deficiency, weather being dry or
almost so in Sind and west Rajputana.

I11.—The hot weather period, March to May.—The chief
feature of the weather in northern and central India was
its unusual dryness. As many as sixteen western distur-
bances entered northwest India, but the precipitation asso-
ciated with them was confined chiefly to the hills round
the Punjab; it was but occasionally that rainfall extended
to the plains of the Punjab, and only once in the first two
months into the United and Central Provinces. While
themselves giving no rain, these disturbances delayed also
the proper development of hot weather conditions and the
usual thunderstorms occurred in northwest and central
India only in the last week of May. In northeast India
March was practically dry outside Assam; there was an
improvement in the next two months, but the inflow of
damp winds from the Bay was less strong than usual and
rainfall was generally in moderate to large defect.

Burma and the Peninsula fared better : in March thunder-
showers were heavier than usual in parts of Lower Burma
and south Madras; in April thunderstorms were on the
whole less numerous in the Peninsula excluding Bombay,
while in Burma thunderstorms were altogether absens till
the 11th ; but a severe storm which formed in the Bay in
eonnection with g temporary advance of the monsoon and
crossed the coast near Cox’s Bazar gave s bumst of wide-

spread and locally heavy rain in Burma between the 21st
and 24th. In May thunderstorms were fairly frequent in
the south of the Peninsula in the first ten days, and a tem-
porary advance of the monsoon in the southeast Arabian
Sea gave widespread rain there in the next two weeks; in
Burma rainfall was mostly confined to Tennasserim and
Pegu in the first fortnighty but after the 20th monsoon con-
ditions were gradually established on the south Burma coast
and by the end of the month the monsoon had extended
to Upper Burma and northeast India.

The total rainfall of the period was above normal in
Malabar and north Hyderabad, and normal in the Bay
Islands, Lower Burma, the Konkan, the Bombay Deccan,
Mysore, Madras Southeast and the Madras Deccan. Else-
where it was in moderate to large defect, weather being
absolutely dry in Sind and Gujarat.

I11.—The monsoon period, June to September.—Both
the branches of the monsoen arrived at the close of May ;
and the Arabian Sea current extended with great rapidity
into the Central Provinces, the United Provinces and the
Punjab within the next two days. This vigorous onsct
was however shortly followed by an almost complete break
which lasted from the 4th to 12th June ; the monsoon steadily
revived after that date, and in the last ten days of June
and during the greater part of July its activity was mainly
directed to northeast India, the United Provinces and the
central parts of the country. In the Peninsula excluding
the west coast and in most of northwest India the monsoon
was very weak till themiddle of July, when it strengthened
in both these areas; but while it continued vigorous in
northwest India till the close of the month, it weakened
again in the Peninsula after the 24th.

By the 4th August a break had set in in the Peninsula
excluding the west coast and in northwest India. This
extended slowly, and between the 9th and 14th there was
a well marked break over the greater part of the country
exclnding Burma, northeast India and the submontane
districts of the United Provinces. Fortunately the monsoon
revived after the 15th and rainfall reappeared in the Peminsula
and extended into the Central Provinces and up the Gangetic
plain. During September the monsoon was stimulated
into vigorous activity in northern and central India by three
depressions from the Bay and two disturbances from the
west ; but over the greater part of the Peninsula on the
other hand it was unusually weak. The monsoon withdrew
from northwest India on the 22nd September, about a week
later than usual ; and even on the west coast there was
hardly any rain after the 23rd.

Ten disturbances formed in the Bay and one over deltaic
Bengal in the monsoon period. Several western distur-
bances appeared in Kashmir and stimulated the activity
of the momsoon in the extreme north ; of these the most
important was that between the 13th and 27th September,
which, in combination with depressions in the Central Pro-~
vinces and northeast India, gave widespread and heavy
rain over she whole of northern India.

F



The total rainfall of the period was above normal by
about 15” or 44 per cent. in the United Provinces East,
15-5” or 38 per cent. in Bihar, 12-3” or 22 per cent. in Bengal,
10-4” or 32 per cent. in the United Provinces West, and
10-1” or 24 per cent. in Chota Nagpur. It was in excess
by 10 to 20 per cent. in Orissa, the North-West Frontier
Province, Rajputana East, Central India and Malabar.
About the normal amount was received in the Bay Islands,
Burma, Assam, the Punjab, Kashmir, Rajputana West,
Gujarat, the Central Provinces and the Konkan. Elsewhere
rainfall was in defect, the deficiency being 30 per cent. or
over in Baluchistan, Sind, Hyderabad South, Mysore and
the Madras Deccan.

Averaged over the plains of India the total monsoon
rainfall was 2:0” or 6 per cent. above normal.

IV —The retreating southwest monsoon period, October to
December —The monsoon was vigorous in northeast India
in the first week of October, but withdrew from there after
the 7th ; during the rest of the month it was weaker than
usual and was nearly confined to the south of the Peninsula.

In November and the first ten days of December, on the
other hand, the monsoon was unusually strong and gave
rise to five storms in the Bay : two of these went into Burma
and caused widespread rain there; and two, travelling in
a westerly direction, gave very heavy rain in parts of the
Peninsula. The monsoon weakened in the second week
of December, but the western disturbances in the north
were very active and brought the winter rains to the plains
of northern India at a much earlier date than usual.
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The total rainfall of the period October to December
was above normal in the Bay Islands, Upper Burma, the
Punjab, Rajputana East, Central India West, Berar and
the greater part of the Peninsula. It was normal in Lower
Burma, Chota Nagpur, the North-West Frontier Province,
the Konkan and Hyderabad South, and in defect elsewhere.
The deficiency was 40 per cent. or more in Orissa, Bihar,
the United Provinces East, Baluchistan, Sind, Rajputana
West, Gujarat and Central India East.

The year.—I1. The retreating monsoon of the previous
year persisted in the south of the Bay tift the middle of
February causing a large excess of rainfall in the Peninsula
and the central parts of the country, while the winter pre-
cipitation in northern India was in moderate to large defect.

I1. Weasher was much drier than usual in the period
March to May except in Lower Burma and the Peninsula.

III. The monsoon was stronger than usual in the United
Provinces and northeast India, and gave roughly normal
amounts in the central parts of the country and over the
greater part of northwest India. In Mysore and the Deccan
plateau it was very weak.

IV. The monsbon retreated at an earlier date than usual
from northeast India, but was vigorous in Burma and the
Peninsula. Winter disturbances began early and gave very
heavy rain in the Punjab plains.

V. Taking the year as a whole rainfall was fairly well
distributed except in Sind and Baluchistan where there
was a large deficiency.



Table 10.—Average over the 15 chief political divisions of the monthly and annual rainfall,
and its departure from normal. ’
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TasLE 10.—Average over the 15 chief political divisions of the
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TaBLE 11.—Average over the 33 sub-divisions of the monthly and annudl
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3. Upper Burma . . 02f —01 004 | —0-06 | —60 0| 04 002 | —0-12 —86 05| —04 023 | —018 | 44
4. Assam . . . . . 20 +0-2 063 | —0-12 —16 01 —3:2 0017 | —W32 —89 3:5 —2-8 2:90 | —093 —34
5. Bengal . . . . 0-5 —0:3 022 { —0°17 —44 03 ~14 0:09 | —092 -—91 03 —23 0-12 | —161 —93
8. Orissa . . . . . 1"3 +0-5 0-65 +0-23 +55 [ -—1-7 002 | —109 —98 02 —17 0-19 | ~085 —82
7. Chota Nagpur . . . 14 0 042 | —0-29 —41 05 —1-9 015 | —1-24 —89 0 —1'9 0 | —094 | —100
8. Bihar . f . . 1'6 +0:6 048 | +0-01 +2 05| —11 019 | —0'56 —175 0 —12 0 55 | ~—100
9. United Provinces, East . . 2:8 +1-4 116 +0°51 +78 07 —0-6 0-20 § —0-36 —64 0 —0-8 0| 08| —100
10. . Do. do., West. . 85| +16 164 | +0-68 +71 08} —09 0-34 | —0-59 —63 0| —t3 001 | —062| —08
11. Punjab, East and North . 26| +02 0-86 | —0-41 —32 13| —o08 043 | —0:64 —60 04| —15 009 | —084| —m
12. Deo., South-Wes . . 06 —0-7 0-18 | —0-34 —85 06| —08 018 | —0-42 —72 02 —15 005 | —063 —03
13. Kashmir . . . 64 +1-0 2:68 | —145 —35 41 —12 208 | —1:80 —46 43 -—1-8 12-39 | —188 44
14. North-West Fronsier Provinee 1-6 -—11 D65 | —0-81 —55 2:9 0 164 | 026 +19 2-0 48] [0°64 | —136 —68
15. Baluchistan . . . B 2:2 —0'8 087 | —0-53 —38 191 —10 078 | —0-58 —43 14 —18 055 | —080 —59
18, Sind . . . . . 01 -6 002 | —0-23 —02 06 —02 012 | —0'20 —63 —05 0 | ~026| -—100
17. Rajputana, West . . . 01 -—0-4 001 | —0-18 —05 01 —05 008 | —026 --90 —06 0 | —023 | ~100
18. Do., ‘Bast . . . 08 —01 031 | —005 —14 0 —0-8 001§ —032 —87 (-6 0 | —027 | —100
19. Gujarst . . . . 01 o| o005 0 0 "o —oz o] —oa1] —100 o| —o2 —008 | —100
20. Central India, West . . 2:3 +1-7 095 | -+0'67 +239 02 —05 011 | —o081 —86 0 —0'5 o —020 | —100
21, Do. do., East . . 89 +30 147 | +1-04 | 242 05| —08 012 | —0-48 —79 0of —08 —32 | —100
22. Bersr . . . . . 2:6 420 176 +1:43 +433 05 —0-2 015 | —0:16 —52 0 —08 O | ~085 | —100
23. Central Provinces, West . 84 125 179 | +1-33 -+ 289 10 —0-3 031§ —0'33 ] 01 —11 002 | —054 —06
24, Do, do., Esst. . 16| 400 | 101 +0-67| 197 o] —16| wpo02) —00s4f —o8 01| —11 001 | —056| —p8
25. Konkan . . . . 01 0 007 | —0-02 —22 0| —01 003 | —001 —25 0} —o01 0| —008] —100
26. Bembay Decoan . . 12 +10 073 | +0-61 +-508 08 +0-1 010 | +0-03 +43 —0:3 001 | —014 =08
27. Hyderabad, Noeth ., 31| +28 189 | +1-75 | +1250 Eo1| —o04 008 | —016| 84 —0-7 6| —037| ~100
® Do, Somth . .| (32| [+29| 200] +283| +1760 of —os o| —o2e] —100 o] —os8 o —w!| —~100
29. Mysore . IO . 15 +1:3 095 | 084 { 764 08| +o06 0-35 | +0%b6 | 250 —0-6 001 | —0-30 | —97
30. Malaber PR . . 18 “+1'1 1417 | +0-68 +139 11 +0-1 086 | 4025 4-41 10 ) 066 | —0-61 8
wl. Madrag, South-Bast . . 20 +1'8 178 [ +108 | +18¢ 13| +06 068 | 4020 +42 02} —~06 000 [ —040 [ —B2
82.. Do.,, Becean . . . 16 p t12 106 | +0%0 -+563 0 ol —000| —100 —0-8 0| —021] ~100
88. '‘Do. Coaess, North . 0 0| —087 -100 —0-8 002 049 | —98
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rainfall and number of rainy days, and their departures from normal.

APRIL. MAY. JUNE. r JULY.
RAINY DAYS, RAINFALL. RAINY DAYS. RAINFALL. RAINY DAYS, RAINFALL. RAINY DAYS. RAINFALB,
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40| +11{ 651 | +476|-+272) 60 { —41 ¢ 577 | —332 —37| 146 ~100) 1549 | +240 +18 165 +11} 1201 | —010 -1
43 +21 | 440 ] 4278 |+172 | 118 ] —16 | 017 —3-43 —27 | 226 +0'6 | 2862 | ~—184 -7 262 15| 3%dp | +2908 +10
37 +1:3 | 217 ] +0-92 | 474 44| —36 | 2421 —~3:42 —39f 83| —2¢ 515 | —2-83 —35 100 +0-3 636 | —015 —2
81] —1] 632) —811}—33| 127 —30] 909 —3-56 —28 1 193 +20 [ 1743 | —0-29 —2 185} -—0-2| 1587 —235 —13
2-3 —~2:8| 146 | —1:85 | —56 51 —40 [1393] —-14 51 | 189 +46 | 2331 +866 +59 166 —02 | 1441 —097 —6
06| —2G| 026 ] —1-28 | —83 37t ~10| 215 —095 —31| 115 +0-7 966 | +0-59 +7 186 433 1843 +558 +43
1-6 0 067 ] —000 ] —¥2 14 ~19] 074 ] —1-52 ~—67 | 13-4 +36 11°71 | 4358 +44 19'4 441 1621 ] +366 +29
10y —02| 035 —0-28 1 —44 11 ~2:2 1 0591 —1-74 ~75 | 127 +4-2 14-64 | +666 83 176 42| 172 | +507 +42
05 0 | 018 { —001 § —p5 ¢ O1 [ —1.2] 008) —0-57 ~88| 50 —~04 426 | —0-45 —10 172 +4-8 | 1782 [ +638 +56
02| —05{ 005} —024]—83| 03[ ~11| 018 —0-46 ~72{ 49 +0-2 342 | —0°55 —1¢ 131 417 1398 | +357 +23
05 —0:7 | 015 —0-38 { —72 04 —1:0 | 010 | —0-'51 —84 41 +12 253 | +0:47 +23 64 —0-3 558 | —0-57 —9
04| —08} 016§ —0:36 | —71 06| —o02 | 019] —0-17 —47] 22 +0-7 146 | +063 +76 24| —07 152 | —0-99 —39
45) —09] 215 | —123 | —36 25| ~13} 123| —083 —40{ 39| —03 226 | —013 —b5 79| —o01 715 | —0:08 —1
2:0 —14] 054} —1-13 | —68 2:0 +0-4 | 066 [ —0-11 —14 1-7 —01 113 | +0-19 + 20 3-2 —(-8 1-86 | —1:01 —35
08} ~15({ 010 —084 | —86| 03[ -—01] 009| —0-07 —44| 01 —06 007 | —0-33 —83 13| —05 069 [ —0-33 —32
01 ~o01]| 001 | —008 | —89 0| ~02 0| —0-16 | —100] 01 —06 002 | —0-49 —06 09| -—16 0:68 | —1-93 —7¢
01{ —08] 002] —0;15| —88 | 05{ —~0-1] 023| —0-04 —15{ 02 —19 092 | —0-40 —30 50 +03 377 | +0-25 +7
o] —~05|001] —017|—~94| 06| —04] 022} —019 —46 | 52 +14 300 | +022 +8 111 +1-6 951 | +1-20 +16
-—0-1] 002 | —0-01 | —38 0] —03 0] —017 | —100] 46 —~1:0| 463 | —064 —12 138 ) +10| 1080 | —246 —19
~—04 0] —0-19 |—100 06] —01)] 021} —003 —-11| 67 +12| " 455 | +019 +4 141 +26| 1245 ) +2:30 +24
o1| —~o6| 0071 —023] —77j 01| —07 | 003] —0-28 —00 | 47 —03 2:94 | —1-46 —33 17-9 +43| 1987 | +7:05 -+ 56
06| —~01}016| —0-09 | —28| 07| —o2| 03| —0Mn —50 { 10-0 +2:1 857 | +268 +46 143 1 +2-0 988 § +055 +8
03] —05) 010 ) —p23 [ —70] 08] —o0.7] 010§ —027 —7 [ 10-0 +1:6 713 § +0-36 +5 176 | -+26] 1376 | —009 —1
11 —07]| 08 )] —081| ~57| 08] —07] 021] —039 —65| 10-5 +1-2 7-47 | —057 —7 200 +37} 1771 | +216 +14
09 +02| 043 | 4004 ] +11 15| —01] 116 —0'14 —11 | 202 +211 2784 | +224 +9 30:3| +39] 4826 | +774 +19
17| 403|088 4030 +29] 21| —o2| 122| —005 ~4| 2| —08 526 | —0-06 -1 121 +05 728 | —8-04 ~11
10| —o2| 02| —028] —51 261 411 166 ] +101 41585 | 10-1 +22 675 | +125 +23 108 { —1-6 539 | —231 —30
14| —03| 040] —pa0 ] —80 | 19 of 099 +o10 +11] &0) —08 257 | —169 —40 o7} —10 511 | —119| —19
2-6 —01{ 1371 —013 —g [:£] +13 | 42 | 4068 +19 59 —12 347 | —133 -—28 96 —0'3 621 | —1-21 —18
57 0| 429 4024 +6 | 183 458 | 1058 | 4388 +51 22-4 +1'6 2480 | —0:57 —2 241 +20 3695 | +10-37 +41
2-1 o) 128y —014] —10 50 +1:3 | 32 | +o074 +29| 29 0 188 | +080 +19 32| «—05 149 | —081 —
1 90| —0d4]o0a1] _ops| —87 3} +05| 1986| +035 +221 26| -—18 197 | —1'32 —55 62| —o02 229 | —095 —29
05 ] ~11{080| 967 ] —69 24| —o06] 141 ] —060 ~30 | 7-3 +08 481 | —040 —8 10-8 406 697 | +0-48 +7
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TaBLE 11.—Average over the 33 sub-divisions of the monthly and annual

. AUGUST. SEPTEMBER. OCTOBER,
RAINY DAYS. RAINFALL. RAINY DAYS, RAINFALL. RAIRY DAYS. RAINZALL,
s . g . . J g . \ g
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1. Bay Islands . e 125 | —2.0 906 ) —165{ —15 150 f 407 | 12-83 | +125 +11 951 —04 5-01| —232] —3¢
2. Lower Burma . . . 253 +1+6 32:20 | 4+4-30 +15 217 +32 19:53 +2-10 +12 83 —9.9 6-25 | —2:69 —34
3. Upper Burma . . . 11-2 403 762 | +40.02 0 12-2 +1-8 8-80 | --1.08 +14 85 +10 6-43 | 4077 +14
4. Assam . . . . 187 +0-81 1681 | 4o0-21 +1 117} —~171 1085 —105 —9 55| —1.0 450 | —080]| —15
5. Bengal . . . . 164 —0-2 16-21 +1-88 413 130 408 13-58 +2:70 425 43 —0-8 4-45{ —0-24 —5
6. Orissa . . . - 139 ~—1-6 1101 | —1.93 -—15 15-9 +37 12:56 | +3-14 4-33 3.4 —16 2.17 | —2.04 —48
7. Chota Nagpur . . . 167 +0-5 1 14781 4142 +11 13-2 428 9-50 | 41.43 +18 251 —05 223 | +017 +8
8. Bihar . . . . 170 4+31 ) 1432 4155 +12 112 425 10-40 | 42922 +27 14 —12 0-86 | —1-44 —63
9. United Provinces, Bast . 167 +4-0 1652 | 4-5-09 + 45 114 +,4~1 1076 | +3.92 +57 02 —15 0-10 | —1.84 —95
10. Do. do., West . 148 +33 1646 ) 4.5.15 446 1040 440 010 | 4317 +53 02 —06 0-09 | —0-74 —89
11. Punjab, East and North . 51| —15 423 | 9.0 —-33 6-8 +36 691 | 4370 | +115 04| —01 0-13 | —014 —55
12. Do., South-West . . 20| —08 148 | —0.82 —36 261 414 1-96 | +1-01| +106 09 407 0-26 | 4017 +189
13. Xashmir . . . . 581 —27 4:30 | —3.75 —47 7-4 +35 6-19 | +2-41 464 19 401 o8l —018 -—18
14. North-West Frontier Province 42 +0-1 310 | —o0-04 —1 37 +1-8 321 | +1-99 +163 17 +0-9 0-47 | 4008 +21
15. Baluchistan . . . 03 —0-9 012 | —0-84 —84 08 +0-4 0-68 | +0-38 +190 01 —03 0-02 | —0.20 —91
16, Sind . . . . . 09| —11 0431 329 —75 02| —04 0121 —0:36 —75 0 0 0| —003| —100
17. Rajputana, West . . . 19| —28 1411 o299 —61 521 430 3:80 | 4201 | 4112 01} —05 003 | —041 —93
18, Do, East . . . 74| —15 647 | — 088 ~—12 76| +30 560 | +1-66 +42 02| —o1 0-05] =013 —72
L
19. Gujarat . . . . 7-5 —3-0 310 ] 476 —061 12:6 470 9821 4516 +111 0.3 06 0-19| —047 -1
20. Central India, West . . 79 —3-2 731 948 ~—23 89| +30 830§ 4342 +70 01 —08 0-02] —055 —06
21. Do, do., East . . 143 +0-3 12:60 | g0 — 10-0 +22 605 0 0 03 —12 0-22] —112 —84
22. Berar . . . - 6-6 —3-9 3021 _416 ~58 9-4 +17 808 | +227 +39 0-7 14 0-27 | —122 —82
28, Central Provinces, West . 10-3 —3-7 7861 432 —35 132 438 1160 | "+418 455 03 —19 o0-18 | —129 —91
Mo Do do, Bt | 6] —s9] 888 —g90| —10| 15| +4ae| 17z +397| 447] 06| —1s| o26|—158] —s6
25. Konkan . - . . 2643 +2-0 1445 | 9.4 —39 17.9 +2.8 10-80 | —1-48 12 20 —23 1°70 | —292 —57
26. Bornbay Deccan . . 66 —2-9 213 | —2.79 —51 58 —2.9 210 | —237 —43 3.3 -1 1-06 | —1-00 —84
27. Hyderabad, Noxth . . 561 —o6| 50| —gosf —83| 122| +23| 95| —026] 3 27] —o8! 163! —om| —s2
23. Do., South . . 64 —4-1 371§ —2.84 —43, 99| . 404 544 | —1.80 —19 2.4 —18 2.50 | —0-82 -1
. Mysore . . . —0- R :
29. Myso - 85 ozl 416 —vos| —m 2| —2.6 101} —807| —e2 64| +15| 48| +10¢]| 419
30, Malabar . . . . . . ’
Mala 1We ] 4100 1208} —1a7 | —n1l 1e1)| 27| ges| +108| 41e| 125| —o9| o.66| —vos| —1s
31. Madras, South-East . . . . .
571 +02| 339 —oms -7 821 —08| 810 —187] 31| 16| +425] o7s| $¥%¢| 432
82, Do., Deeccan . . . —0- X
\ ’ 61 07] 288] —142]| —% 25{ —53) 100| —453| —82 561 —02]| 3s.46|—ver| ¢
33. Do. Coast, North . . . —1- .
g 83 1-9 556 | —1-50 -1 841 09 677 | —1-28 ~17 &1 —o7 49| —166] —25
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vainfall and number’ of rainy days, and their departures from normal—coneld.

NOVEMBER. DECEMBER. YEAR;
RAINY DATYS, RAINFALL, RAINY DAYS. RAINFALL., RAINY DAYS, RAINFALL,
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10-0 +31 11:35 4573 | +102 50 +11 3.79 —0-81 —8 080 +10 87-68 4970 +12
52 +1.7 1-04 +1-39 +52 1-8 +12 1-59 +1-11 +231 1289 +87 134-98 +6:07 +5
40 +11 2-82 +1-02 +57 21 +1-2 138 +0:90 +187 65-1 —0-1 4344 —2:05
09 —0-0 0-36 —0-53 —60 1-1 +02 0-40 +4-0-01 +3 1011 —13-4 8542 —13-84 —14
0-5 —04 0-25 ~—0-51 —67 01 —0-2 0-04 —0:16 ~80 783 —6:7 78-07 +-2-67 +4
16 +0-4 073 —0-43 —i37 0 -0-5 0-01 —0-29 —97 70-7 —1:5 57-84 +0-68 +1
11 +0-3 046 —0-04 —8 0-2 —0-2 006 —0-14 —70 71-4 440 57.02 4600 +12
01 —0-4 003 —~0-37 —93 07 +0-4 0-24 +0-11 +85 649 +87 50-22 +10-68 +22
0 —0-4 001 —0-19 —95 11 408 054 +0:30 4125 557 4-10:0 5164 +12-44 +32
0 —0-3 001 —0-15 —94 2-3 +15 107 +0-69 4182 50-1 +7:86 4635 +8-91 +-24
0 —0-3 o —0-14 | —100 2-8 +1-9 128 +0-83 +184 30-7 +0-7 22:29 —078 -3
0 —0-2 0 —0-10 | —100 12 +0°7 0-48 +0-28 +140 137 —2:2 789 —1:74 —18
01 —1:0 0-C5 ~0-55 —02 40 +11 197 +0:06 +3 52-8 —38 3329 —9:41 —22
01 —0-5 0.6 —0:29 —83 2:0 +1-0 0-82 +0-27 +49 27-1 —15 1478 —106 —12
0 0.9 0 —0-36 | —100 15 —02 056 | ~013 —19 10-2 —82 443 {ae22 —49
0 —0°1 0 ~0-06 | —100 0 —0-2 0-01 —0-08 —89 2:9 —5-6 141 —b511 -78
0 —0-2 0 —0-08 | —100 0-4 +01 017 +0-03 +21 13-6 —3-9 10-39 —1-68 —14
01 —0-2 0-06 —0-10 —63 13 +0-7 - 0-60 +0-35 +140 343 +25 25-84 +1-41 +6
02 —041 011 —009| —45 01 0 0-03 -—0-02 —40 39-2 +25 2875 —3-65 -—11
7 +1-1 1°03 +0-63 | +157 0-8 +0-3 0-36 +0-16 +80 43-3 +4-4 35-32 +410 +13
05 —0-1 024 —0-11 —31 0-6 0 018 —0-12 —40 52-9 +54 44-69 +3:89 +19
43 +3-4 2.74 +210 | +398 0 —08 0-01 —0-43 —08 49-7 +3-8 34-86 4250 +8
31 +323 187 {. +1-20| +2o2 03 —0-5 0-08 —0-31 —79 5¢-9 +4'3 44-94 —0:24 -1
27 420 204 +1-62 | +386 0-1 —0-8 003 —0-35 —9% 634 [+20 49-76 —2:63 -5
3.9 +2-8 2.71 +1-85 +215 02 —0-1 004 —011 —73 104-2 4-10+9 10767 =141 -1
55 +41 514 +4-28 | 4498 01 —0-4¢ 005 —0-26 —84 459 —20 28-46 —2:49 -8
54 +4:2 336 +2:61| +848 01 —0-6 0-03 —0-35 —92 531 +2:9 32:63 ~187 -5
84 +1-7 1e5]  +0% +30 0 ~—04 0 —0-21 ~100 443 —47 25-05 -5:31 1
8-3 +4-0 584 +3231 +153 02 —0-7 0:06 —0-48 —88 588 +38 84-56 —151 —4
12-8 445 12:35 +4-09 +99 14 —11 111 —0-73 —40 1272 4158 122-04 + 1683 ‘+16
124 446 1197 +5-21 +77 22 20 2:63 —0-87 —25 547 +71 41-28 4819 18
83 +5-3 634 +4:35 | +210 0-2 —0:6 0-08 —0-37 —82 373 —2:7 20+24 —4-20 -17
72 +38 801 +4:60 | +135 01 —04 0:07 —087 —93 521 —16 3518 -238 -0
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TaBLE 12.—Average over the 15 chief political divisions of the actual and normal rerinfall for the four seasons of the year and for

the whole year.

r———

JANUARY AND FEBRUARY.

MARCH TO MAY.

JUNE TO SEPTEMBER.

OCTOBER TO DECEMBER.

‘WHOLE YEAB.
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Burma . o . . 020 —012} ~—37 882} —175 —17| 6212{ +208 +3| 1074} +149 +16{ 81-88 | +170| +2
Assam, . . . . 0801 —144 ~84 1831 —760 —29 | 6096 | -—3-48 -—5 535 | —1-32 -—20 85'42 | —1384 | ~14
Bengal . . . . 081 —109 —78 551 [ —760 —58 67-51 | +12-27 422 474 | —~-001 ~16| 7807 | +267] +4
Bibar and Orissa . . 085} —0-83 —b7 143 270 —65 6409 | +1202 +#9 195 | —154 —44 | 5812 | +693) +14
United Provinces . . . 169 | <011 +7 027 | —1-13 —81| 4593} +12:48 +37 0:94 { —0-90 —49 | 4883 | +1058 | +28
Punjab . PR . 108 | —0-99 —49 035 —1'59 —82,| 1610 +110 +7 125 | +0-48 462} 1875 | —100) -5
North-West Frontier Province 229 ~055 —19 1-84 | —260 —59 930} +118 +14 135 | -+0-06 +5 1478 | —~196}| —12
Bind . .« o . . 014 | —0-43 —75 001 | —044 —98 125 | —407 —77 001 | —0-17 —04 141 | =511} —2
Rajputana . . . . 023 [ ~—0:40 —63 023 —058 —72] 1992] 162 +9 057 | —Oa15 ~21| 2097 }] 4040 -2
Bombay . . . . 044 | 40-27| +159 134 | —0'10 —7| 3649 —407 —10 47| +1-22 438 4274 | —268| —6
Central Tndia . . . 123 | +0-30 +68 019] —058 —76 | 35614 | +415 +13 123] —018 -0 3779 | +3e4] +12
Central Provinces , . . 189 | 068 +50 043 | -—112 ~72 33931 +0-08 0 242 ]| 008 ~—~3 4437 | —059| —1
Hyderabad . . . . 244 | +208| -+578 165 —0-20 -11 26-26 | —6-28 —24 439} 40438 +17 2874 | —372 | —11
Mysore | o« & o . 180 +108| 4519 5681 4085 +5| 15751 —669 —30| 1188} +884 448 | 8456 ] —151| —4
Madras B . o . 181 ] 40-84 +87 596 | +083 +6| 2793] —084 -1 19-79 | +448 +20) 5549 | 4431 | 411
Mean of India . . 097 | —0-02 -2 847 ] —160 ~3 | 8803 +6 548 | 4061 +13] 4795 } +103| +2
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TABLE ¥3.—Auverage over the 33 sub-divisions of the actual and normal rainfall for the four seasons of the year s and for the

whole year.
JARUARY ANDFEBRUARY] MARCH TO MAY. JUNE TO SEPTEMBER. |OCTOBER TO DECEMBER. WHOLE YEAR.
| B g g g g
) < & = & = & < B p <
@ o el
: g 13 E g B olg I 213
SUB-DIVISION, =) el =1 £ o © ) Py S v
a & a g ol 8 8 K] 8 g
g |5 g |5 g |5 g |k g |
g 3 g ° g -] g 3 & =
& . & . kA - & .
e lE e |8 g | & e |4 e |54
=5 = aE 7 & =g - + -y = £ <8<} - + a2
= g} = Q@ ] = ] 5 & ®
E] 3, &g 1 i 582 3 < 83 = 2 &85 g g
8 o 54 8 53 (8 oy 55 | % & | 591 8 9 g =
E & & S & | 2 <] A& & < S A 2 A B
» s P I3 » » ” » ” -

1. Bay Islands . . . . . .| so] +382] +927 1250] +088] +8| 40-39] 4100 44 2015] +310) +18| sre3| +ovo| +12

2, Lower Burma . . . . . . . 042 +o001 +2 1434 —038] —3|10024] +7-54] +7] 1088 —0-19) —27134-98}. +697 +5
£, Upper Burma . . . . . . . pos| —o-18] —s| 489 —2es| —36] 2703] —1.88]c —8| 10:63] 268 +84] 344] —2o0x P
4. Assam . . . . . . . . 80| —1-44] —o64 18-31] —760| —29| 60-06] —3-48] 45| &85 -—1-32) —20| 8542f —13-84 —14
6. Bengal . . . . . . . . 0-31] —1-09] 78 551 780 —58| 6751 +12:27] +23| 474 —0-01 —16 78-07) 4267 +4
6. Orissa . . . . 0671 —0-86] —56 2.60] —3-08] 54| 5108 +7-38) +IT} 201 —2:78 —40] §784- +0'68 +1
7. Chota Nagpur 057 —1-53] —78| 1-a41f -——253] —64| 52-20] +10-09f +24 275 —001 o 5702| +600] +12
8. Pihar . . . . . . . . 067 —0-55] —43] o0-94] —257 —78} s6-48] +1550] -43%] 113) —1-70( —80[ 5922 +10-63 +22
9. United Provinees, East . . . . R 138 +0°15[ +12] o0-27] —0-02] ~—77] 49-38] +14-94F +43| o065 —1-73( —73 5164 1244 +-32
10. United Provinees, West . . . . . rosf 0000 +50 o-24[ —132 —85| 4zucl +10-34) +32] 117} ~020| —15| 46:35 +891] +24
11. Punjab, Bast and North 129 —1°05] —45 o0-34) —173 84 19-25| +1-50) +8 14| +053 +60| 2220] —o7s| —8
12. Punjab, Southwest . . . 0-34] —076] —69] 0-39] —1-16] ~—75] 6-43] 017 —3] o714 +0-35 +00| 789 —1-74f ~—18
13. Kaskmir . . . . . . . . 477 —325 41| 577|394 —41 1890 —1-55] —7[ 285 —0-67] —10| 33-20] —9-41| —22
14. North-West Frountier Province . . . a.99] —0-55| —19/ 1-84f —2-60] —59 9';0 +1-13] +14 1-35{ 4008 +6] 1478] —1-96] —I12
1%, Baluchisten . . . . . . . 165 —111 —~w| o0-78] —151] —67}- 146 --0-92] —36] @58 —0-69 —54] 448] ~—4-23] —49
16. 8ind . . . . . . . . o1d] —o4 —7) o1l 048] —08] 1.25] —a07| 77 o001 ~—0-17) —o4 141} 511 —~78
17. Rajputans, West vos| —O0dH 0 o2 —0-42f —83] 9-90] -—0-36 —4] ¢g-20] —0-46] —70| 10:39] —1-68] —14
18, Do., East ., . . . . ) . 030] —0-37) —a| o-23] —o-63] —73} 2458 +220] +10] o7y 4012 420 2584 141 +6
19. Gujarat . . . . . . . aos] —011] —8o| o02] ——o026| —93) 2335 —270| -9 o33 -—0-38] —64 2875 —365 —11
20. Central Indk,Weet o] FOH0 77 024 —0-42 64 "s2.6)] +sme| +18] 141 4024 +21f sss2] 4420 18
21. Do. do., Famst . Lol 058 451 010 ——o-s8] —89f 42.36] 549 +15f o064 -—1-35 —68/ 4469/ (+3-88 210

roil #1027 10| 087 —o-65] —63| 20.56] +134] +5] so2 +054f +22| 3486 +250p 48

22. Berar

23, Central Provipees, West, | . . . . o1 +1000 401l o-22] -—106] —83[ 40-55] 4013 ol ooy —0-31] —13 4494 —024] —1
24. Central Provinoes, Bast . . . | oyosl —o027 —21) o061 146 —71f 470 —0-63f 1} z33[ ~~027 ~10| 4076 —~2:63] —5
25. Komkan . - b ol —oo8| 23 1ns] —o16] —9|10144] —0-74] —1f 45| —0-48f —10) 207:57[ —14 —1
26, Bombay Decesn . . . . . .| oss] +064} 4337 211 4001 of 1837 —616] —| 75| +302 +73 28-46] —248] —8
27, Hyderabad, Mo . . . . . .| voz| +159 4482 101 o038 +25 2368 ~5s5| —I18 502l +151) 43 5283 187 —6
2s. Do, Sowh . . . . . .| ee| +259 +ea 139 —o7e] —s3| 1683 7oz —20 384 —018) —4| 2503 —53Y —17
29. Mysere . . . . . Lo, . 130 +1'09~‘ +519] 563 +0-25 +5 1575 —6-69] —30| 11-.88] -+884| +48| 8456 —1-51] —4
30. Malabar . . . . .. L. 903  +098] 485 153| +921] o0 s1agl +o-41] +13| 2302  +3:28) +17)122:04) +1683) +18
sl Mudres, Bouthesss . . .. . .| 246l +138 +100 ess| oz . 45f 984 —iwef —16f 2435 +6:68) +38| AL} +61% 418
32. Do, Deeean . . . . . .1 106] +0-9€| +324[ 2.36] <910  —s| 694 —8:22f —34 088 . +8-31 +50 20-24] ~—420] ~17
$3. Do. Const, North  , . . . o79| +010| ;414 178] --176] .—50] 2261 -2 —10] 13-01] . 4207 +10f 8814 —228 —8

a8
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TABLE 14.—Average over the 33 sub-divisions of the actual and mormal number of rainy days for the four seasons of the year
and for the whole year.

"BEAIARY | ausonroay, TONETO S | OCtoSEALO | uom i
: 2 : : :
SUB-DIVISION. : E . ; ) E °

g R S . e . B , B-3

S AERR AN AN RIERE

< A% | « | AR < &% 3 23 | &a
e —
1. Bay Islands . e e . . 40| +18| 10| —32 585 | —12 24-5| +38 980 | %10
2 LowerBurma . . . . . L 09| +02) 167) o9 960 | +69 15-38] 407 | 1289| +87
S. UpperBurma o« . . . . 02| —05] 861 27 17| —o2 146 | +33 651 | —01

. .
4, Assam . . . . . . 21| —30) 23] —~99 68-2 +0-9 75| —1-4] 1011 ]| —13-4
5. Bengal . . . . . . o8| —171 77| —88 64-9 +50 491 —1-4 783 | —67
8, Orissa . . . . . . 1.3 —12| 45} 47 59-9 +61 50| —17 071 —1'6
7. Chota Nagpur . . . . . 1-9] —19| 30 38 627 | +11-0 3-8y —0-4 4| +49
8. Bihar e e e .. L t21| —05t 21| 36 586 | 34140 221 1.2 649 | +87
9. United Provinces, Bast . . 35| +408] 06] 29 503 | +125 13| —1-3 557 | +10°0
10. Do. do.,, West . e L 83| +07] 05 _99 28| 492 25| +0-6 501 +7-6
11. Punjab, East and North . S 38| —06| 13| _s2 224 | 430 32) 11.5 2071 +07
12. Do., Southwest . . . . . 12] —15) 12} 25 92 +0-6 21] 412 137) —22
18. Kashmir . . . . . . . 195 —0-2 | 118 — 4.0 25.0 404 80 +0-2 28| —38&
14, North-West Fronsier Province . . . . 45 —11 6-0 —2:8 128 410 3-8 +1-4 271 —-1'5
15, Baluchistan . . " . . . 41 —1.8 20 —34 2.5 —1:6 16 —1-4 10e} —82
16.8md « o . . 4 . e . . o7| —o08| 01§ _gs8 21| —37 ol —o-3 29| —b6
17. Rajputana, West . . R . . . . 02| —09| 06 10 1231 —1.4 06| —o-6 13-6 | —3-9
8:; Do., .E&qt . . . . . . . . 08| —09]| 06 —15 313 445 16| 40-4 3431 +25
19. Gujarat . . . . . . . 01{ —02 0 —0-6 385 +4-0 06| —0.7 392 +2:6
20, Central India, West . . . . . 2.5 +1-2 06 —1-0 37-6 +36 26 40-6 43-3 +4-4
21. Do. do,, PRast . . . . . a4 +2-2 02 —2:0 469 +85 14| —1.3 529 | -+54
22. Berar A <. g1 +18| 13§ —1a| 403) 419 50| 1.2 497] +38
23. Central Provinces, West . . I 44| +22] 07| —23 511 | 43 871 to-a| 90| +483
24, Do. 4o, East . . . . . 1-6 ~07 | (18] ~—25 56:6 +56 34 —0-4 634 +20
2. Konkan . . , . . . . - 01] —o01] 24 o) #+6] +108 71| 0.2 1042| +109
26. Bombay Deccan ., . . . . . 5] +11}) 88| —02 317 | —54 89| 425 469| —20
27. Hyderabed, North . , ., . . . $2( 42e) 85| +o2| 82| —27)| 82| 430| 6s1| 2
28 BPo, Bow ., , ., o o 32| +24) 38| —11} s20] 55 58| —e.5| ¢43] ~47
2o. Mysore. . . ..., . . 28| +19| 94| +08| 202| —as| 19| 47| s8] +s8
0. Malabar . . .., . . 39] 4+18)20| a8} 81| +v3| 262 4g2.5] 122! +158
31. Madras, Southeast . . . . . . 4.2 +24 7.8 +0.7 17.0 —11 26.2 +81 547 +7-1
32. Do, Becean . . . , . . 18] +10| 43| —08] 174} —s0| 141]| yas5| s3] —2%
33. Do, Ooast, North . . . . 1.2 +0.2| 28 —2:5 84.6 —1-4 13:4 422 21| —1'8 ‘

nie
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Snowfall.

The cold weather period, January and February.

I.—PgERrsiA.

Meshed—Snow fell on four days in January and eight
days in February to a total depth of 18}”.

II.—NorrE-WEsT FRONTIER PROVINCE.

Tochi.~—On the hills in north Waziristan moderate snow
fell on the 27th-28th January and light snow on the 23rd-
24th February. .

Kohat—On the S8amana range snow fell on four days in
January to a total depth of 104", and to a depth of 77 on
the 8th February.

Hazara.—The following table shows the character of the
snowfall in the two monshs with the accumulations at
the close of each month :—

TasLz 15.
| No. of Total Accumula-
Locality. ggﬁ&ﬁf amount. ti)(;nma:ni%l.i
JANTUARY.
Feet. Inches) Feet. Inches,
Narang 12 17 0 11 6
Paluderan 12 13 10 9 2
Kagan 12 6 3 4 2
Jared . 3 1 3
Malkandi 3 [ 8
Sundigali 9 6 8 4 10
Jaehha 9 2 0 1 10
Thandiani 7 5 0 2 10
Dungagali . . . .. 13 14 4 4 ]
il L
FEBBUARY.
Yeet. Inches.| Feet. Inches,
Narang . . . 4 7 10 10 0
Paluderan . . . 4 (] 3 7 3
Kagan . 6 3 10 2 [
Jared . . . . 4 2 0 -
Malkandi . . 4 1 10 e
Sundigall . . . . 6 3 4 2 9
Jacbha ] . . . 4 1 8 1 4
Thandiani . . . 6 3 2 6 0
Dungagali . . . . 4 4 3 6 6

III.—KASaMIR.

Gilgit.—There were occasional heavy snowstorms in
February.

Srinagar —There
and two falls in the
quent rains.

Skardu.—The snowfall of J anuary and February measured,
when melted into water, 0-54” and 103" reipectively ; the
falls in February occurred mostly in the first two weeks.
The accumulation at the station was 2 feet ab the end of
each of the months. On the surrounding mountains the
falls were heavy and at the end of February the depth was
estimated to be 6 feet. Both the Zojilla pass and the Deosai
route to Srinagar were closed throughout the period ; more
than 12 feet of snow were reported to be lying on the Deosai
plains.

Dras.—Snow fell on twenty-four days in January and
seventeen days in February ; the total in the two months
when melted into water measured 3-27" and 4-99" respec-
tively.

Kargil—Several snowstorms occurred in both the months,
the total measured as rain being 1-25” and 1-50" respec-
tively.

were frequent light falls in January
first week of February followed by fre-

IV.—Punsag,

Kulu (Kangra District).—A report from 25th January to
256th February shows that it rained frequently at Kulu.
The accumulations of snow on the various mountains wera
as follows :—

TaBLE 186.

Kulu Tahsil, Feet.

Rohtang . . . . . . . . 23
Hamta . . . . . . . . . . . 27
Barsai .- . . . .. . . . . . 9
Chanderkhani . . . . . . . . . 16
Boja Dhar . . . . . . . . . . 16
Lohri Achhri . . . . . . . . . 18
Sari . . . . . . . . . . . 13
Bhubu . . . . . . . . . . . 9
Bastori . . . . . . o . . . . 8
Majhang . . . . . . . . . . 4
Saraj Tahsil. Feet.

Sirikhand . . . . . . . . . 20
Chul . . . . . . . . . ]
Maghin . . . . . . . . . 8
Dundku . .« . . . . . . . . 4
Tikar . . . . . . . 4
Ramgarh . . . . . . 4
Nuhnon. . . . . . . . . . . 2
Reghopur . . . . . . .. . 6
Jalori . . . . . . . . . . . 10
Lambri . . . . . . . . . . 7
Sakiran . . . . . . ' . . 7
Gargorasan . . . N . . . . . 8
Supakun B . . . . . . . 6
Bashleo . . . . . . . 8
Paleha , . . . . . . s
. L] ll

Tiﬂlth . » ’ . . . - . .



Kyelang.—Both the months were extremely cold and
unsettled, the heaviest snowfalls occurring on the 14th,
15th and 19th February. All the passes remained closed.

Simla (Kilba hills).—Snow fell on seven days in January
and five days in February : all the falls in January and that
of the 3rd February came down to the bed of the Sutla) ;
the last was heavy and measured 15" at 7,000 feet. The
depth of accumulation was estimated to be

, TaBLE 17.
. End of Fnad of
Locality. January. | February.
|
' Feet. Feet.
Brua . . o 6to7 10
Shatul Ce } btoT 4
Rupin : : '! Ttod 1
|

V.—UNITED PROVINCES.

Garkwal.—Snow fell to an average depth of 4 feet in
various patties in the north of the district mostly in the
gecond fortnight of January; on the 3rd February 1 to
1} feet of snow fell on the highest peaks in the north.

Almora.—In January the snow descended 18 miles below
the snow line in the north, while in February it descended
to a distance of 9 miles in Byans, 3 miles in Chaudas and
4 miles in Malla Danpur. The total falls in the period from
21st December to 31st January, and in the month of Fehruary
were i—

TasLE 18.
21st Decem- J
Locality. ber to 31st ‘ February.

January. |

|
Feet. Feet.
Malla Danpur . . . . . . 5 7%

,, Darma . . . . . . 8 ?

Byans 113 10}
Chaudas . 10 33

The accumulations at the end of the two months were :—

TaBLE 19.
Locality. January. February.
Feet. Feet.
Malla Danpur . . . . . not known | not known
, Darma . . . . 8 not known
Byaws hipulekh pass . . . . . ; l 9 104
,, Lampadhura . - . . . 11 12
Chaudas Binkura pass . . . . - 8
Talla Darma . . . . . . 10 8
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VI.—EasTErN HiMALAYAS.

Gangtok.—No snow fell.

Yatung.—22-67" of snow measured as rain was reported
in January and 6-12” in February. ‘

Sadiya Frontier Tract.—Very heavy snrow fell at the end
of January down to 7,000 feet.

Balipara Frontier Tract.—There were some heavy snow
storms at the end of January. On the Mila Katong La
the snow was very deep and the pass was closed during the
cold weather.

Kamrup.—There was no fall of any consequence. On
the neighbouring hills snowfall was considerably less than
in the preceding year and rcached less low down.

The hot weuather period, March to May.

I.—CENTRAL Asia,

Kashgar.—Snow to a depth of 24" fell onthe 6th and
7th March. During the preceding winter heavy snowfall
was reported on the Hindukush range and on the Mintka
and Kilik passes. The passes between Sarikul and Kashgar
were covered with snow ; heavy snow also fell on Terak-
dewar between Kashgar and Osh, but the passes remained
open.

II.—PERsIa.

Meshed.—Snow fell on 3 days in March to a total depth
of 10}".

IT1.—AFGHANISTAN,

Kabul —On Mareh 6th snow lay to a depth of 2 feet on
the summit of the Blutak pass (Haft Kohat) about 8,200
feet above sea level ; and in the Kabul valley (5,800 feet)
to a depth of 10 inches that day due to a_ recent fall, but
this melted away by the 10th. No further snowfall occurred
in the valley, but on the neighbouring hills fresh snow fell
in the beginning of April, and on 6th, 7th and 8h May. In
the middle of May the snew line was at 9,000 feet. The
snow and rain in the past winter is said to have been in
excess of the normal. In Hazarajat snow is reported to have
occurred much later than usual.

IV.—NorTE-WEST FRONTIER PROVINCE.

(a) Parachinar.—Snow fell on the Safedkoh on the 7th,
8th and 10th May. No reports wére received for the oTher
two months.

(b) Kohat—No snowfall was reported in any of the
months.

(¢) Chitral.—No reports were received for March and
April. In May unusually heavy rain and snow fell between
the 4th and 8th inclusive, snowfall occurring as low as 8,000
or 9,000 feet ; at the end of the month snow was lying on
the northern slopes as low as 10,000 feet. ’

(d) Drosk.—No reports were received for March and
April. In May snowfall oceurred thrice on the high ranges,
3 feet falling on the 7th-8th; hills 10,000 feet in height
were still covered with saow at the end of May. .



(e} Malakand.—No reports were received for March and
April ; on the 5th May about 18 inches of snow fell on the

Lowarai hills.
(f) Hazara.—The following table shows the character

of the stowfall during and the accumulations at the end of
March. The sn:w line descended to an elevation of 5,000

feet :—-

TaBLE 20.
Feet. Inches.! Feet. Inches.

Narang . . . . 7 6 8 3 6
Paluderan 7 5 4| 2 6
Kagan 7 3 3 1 0
Jared . ] 0o 7 Nit.

Malkandi Nil. Nil, Nil.

Sundigali . . . . 2 0 )5 9 2
Jaehha . . . . 2 0 3 0 1
Thendiani . . . . 7 2 6 i 3 0
Dungagali . . . . 4 2 9 | 0 3

No reports were received from this region in April. In
May snow varying in depth from 1 to 6 inches fell in the
Kagan valley at altitudes of 11,000 to 17,000 feet.

(9) Tochs.
Dera Ismasl Khan,
Khyber Agency.

March and April, and no snow fell in May.

—No reports were received for

V.—KASHMIR.

(@) Srinagar.—Three falls occurred in the main valley
in March ; in April and the first week of May snowialls
occurred on the higher ranges but none in the valley.

(b) Skaidu.—No snow fell at #he station; but fresh
snow was visible on the high mountains in March and early
in May. The accumulation.of snow on the mountains was
2 feet at the end of April, but had decreased to 1 foot at the
end of May. Thke route to Srinagar through the Deosai
plains was closed in all $he months ; the Zojilla pass was
closed in March, but was opened for foot passengers in April
and became more easily passable on foot in May.

(¢) Dras.—Snow fell on fifteen days in March, heavy
falls oceurring on the 2nd, 13th, 14th, 19th and 27th ; while
in April snowfall occurred on fourteen days mostly in the
first fortnight ; in May there were only two light falls on the
Tth and 8th. The total precipitation was 9-94” in March
and 4-64” in April. At the end of May there were still some
accumulations of snow on the surrounding mountains.
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(d) Sonamarg.—No reports were received for March and
April ; but in May several falls of rain and snow occurred
on the high peaks.

(¢) Kargil.—No report was received for March. The
total precipitation of April was 5-90” ; in May no snow fell,
but at the end of the month there were slight accumulations
on the higher peaks.

(f) Leh.—The weather in Ladakh during April and May
was cloudy and squally with occasional hail and thunder-.
storms. The snowline was receding fairly fast, but the
passes to the north were closed even at the beginning of
June.

VI.—~Punjas.

(a) Rawalpindi.—No reports were received in Mareh and
April and no snow fell in May.

(b) Chamba.—Reports give the following information for
the month of May :—

Dalhousie Range—The accumulations of snow on the
high passes were roughly normal.

Chamba range.—The accumulations of snow on the high
pa~ses were rather in excess of the normal.

Bharmour range.—Snow fell on the 1st and 5th at eleva-
tions above 9,000 feet. There was a large accumulation
of snow on the high passes leading to Kangra which remained
closed for traflic up to the middle of the month.

Tism range.~—No snow fell. The accumulation of snow
was much deeper on the Pangi side of the Sach pass than
on the Tisa side.

Bhattiat range.—No snowfall occurred in the month ;
but there was heavy snow in the first half of winter, which
however melted away earlier than usual, and at she end
of May the snow line was above 9,000 feet.

Pangi range.—There were slight snow storms, and the
total depth of snow was 1’ 7”. The snowline had retreated

o0 8,400 feet. ]

(c) Kyelang.—The winter months January to May were
very cold and umsettled. The usual *‘red-snow” fell on
the 2nd and 3rd March. At the beginning of May there
was about 6 feet of snow at Khaksar (near Rotang). The
Tahal passes were kept closed from 14th December 1921 to
20th March 1922, and the Kyelang post office was kept
olosed from 12th December to 28th May.

(d) Kulu.—It tained frequently bus there was no snow-
fall at Kulu, Banjar or Naggar. The accumulations of



enow on the various mountains on the 25th of March, April
and May were as follows (—

TasLE 21.
ACCUMULATIONS ON 25TH OF
Name of pass or peak.
March. April. May.
Kuvry TEHSIL. Feet. Feet. Feet.
Rotang 17 9 6
Hamta . . 20 11 8
Barsai . . . . 5 5 2
Chandarkhani 10 8 4
" Pujadhar 103 8 4
Lohri Achhri 12 8 ¢4
Sari 12 9 5
Bhaboo . . . . 6 3 3
Bastari 2
Mojbang . . . . 2 %
SarAy TEHSIL.
Sirikhand 22 16 | 2
Chul 4 2 ‘f
Maghin 5 2 |
Dundku 3 1
Tikar . 3 1
Ramgarh . . . 3
Mohnon 2
Raghopur 4 3
Jalori . 4 3
Lambri 3 1,
Sakiran 5 3
Gargarasan . . . . 6 4
Bashleo . . . 7 3
Palcha . . 7 3
Tirath . . . . 9 6 1
Supakun . 3

(¢) Simla.—In March two snowstorms occurred on the
slopes above 7,000 feet; in April snowfall did not occur
below 9,000 feet ; in May one storm came down to 10,000
feet, while three occurred at elevations above 11,000 feet.
The snow disappeared quickly from the lower elevations on
all occasions. All the passes were closed in March, but in
April the snow on the higher peaks had melted away con-
siderably and the Buran and Shathul passes were opened
to trafiic. :
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The accumulations on the well known passes were :—

-

31st March | 30th April | 24th May | 31st Maj

1922, 1922. 1922, 1922,

Shatul ., 10% 4 4% . 3
Brua 103} 4 4 22
Rupan . 12 6 4 2%

VII.—Unitep PrROVINCES.

(o) Garhwal—No report was received for March. Tn
April half a foot of snow fell on the peaks of Badrinath hill
in the north. In May very little snow fell even on the
highest peaks and the accumulations at the end of the mont]
were phenomenally small.

(b) Almora.~—In March snow fell on heights "betwee
10,000 and 20,000 feet and all the passes were blocked. I
April snowfalls occurred between 17,000 and 20,000 fee
and descended to places about 3 or 4 miles below the snow
line in Malla Danpur and 2 miles in Byans; the passes i:
Malla Danpur were blocked even at the end of the month
In May snow fell on the mountain peaks and descende
to places about 3 miles below the snow-line, but all the passe
were open at the close of the month.

The total falls in the three months were :(—

TaBLE 22.
Locality. March. April. May.
Byans . . . . . 3 3 1
Malla Danpur . . . 3 4 1
,s Darma . . . 3} 2
,, dJohar. K . . ‘ . 2

The accumulations at the end of the three months were :-

TAaBLE 23.
Locality. March. April. May.
Byans—
Lampadhura ? 6 ?
Lipulekh . 6 4 b4
Malla—
Danpur . . s 3 4 43
Darma ? 16%
on Nuibai.
Johar 53

VIII.—EAsTBRN HiMarAYAS,
Gangtok and Yatung.—No snow fell.



Sadiys Frontter tract.~—In the last week of March Sita
was seen to be carrying snow down to 8,000 feet. In the
last week of April Dapha and Sejuba were covered with
snow down to 10,000 feet.

The southwest monsoon period, June to September.

JUNE AND JULY.

I.—AFGHANISTAN.

Rabul.-~The snow-line in the neighbourhood of Kabul,
and in the Hazarajat and on the Hindukush had risen con-
siderably in June and July, and was roughly normal at
the beginning of August.

II.—NorTE-WEST FRONTIER PROVINCE.

Wana.—No snow existed at the end of July on the hills
of Waziristan.

Kurram.—No snow fell in June or July. But the winter
snowfall had been abundant, and the thickness and extent
of snow covering was above normal, especially in the ravines.
Even at the end of July there was more snow than usual.

Chitral.—A little snow fell at very high altitudes on the
27th-28th July with very light falls on one or two other occa-
sions. The snow covering at the end of July was very thick
and large accumulations were lying on northern slopes at
13,000 feet with smaller accumulations in sheltered spots
at much lower altitudes.

Drosh.—The accumulation of snow at the end of July
was above normal shickness and extended to lower levels
than usual. The river was at the highest level of flood in
July.

Khyber—~No snow fell and the accumulations were
normal.

Malakand.—No snow fell ; but there was rain and hail
on peaks in Upper Swats. On the Lowarai range there were
three accumulations of the following extent and depth :(—

300 feet.
12 feet.

1 mile
2] feet

1} miles
30 feet

Length .
Depth

o

Hazara.—Snow to a depth of 1” to 2" in June and 3"
in July fell in the Kagan valley at altitudes 15,000 to
17,000 feet; there was not much accumulation at the
end of July.

III.—KAsHMIR.

On the 23rd and 28th Jume fresh light snowfall was
observed on the highest peaks of mountains surrounding
Srinagar, Gulmarg and Sonamarg, and on the latter date
on high peaks near Skardu ; light snow fell thrice in July
on high peaks near Sonamarg and there were slight accumu-
lations on higher peaks at the end of July. On the
mountains near Leh snowfall was heavier than wusual in
July and the accumulations at the end of July were
much deeper than usual, but the snowline was at the normal
level. There was no snowfall in or around Dras and Kargil.
In the neighbourhood of Gilgit the heavy snows of last winter
melted very rapidly towards the end of June causing heavy
spates in all the Nullahs. On she whole the accumulations
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at the end of July in Kashmir and its neighbourhood were
much smaller than usual.

IV.—Puwnsas.

C’kqm&z.——ln the latter part of June snow fell daily at
elevations of 14,000 feet and upwards in Bharmour and in
the inner ranges of Pangi. The Conservator of Forests,
Chamba State, crossing the Sach pass (14,300 feet) into
Pangi on 13sh July saw the lowest fresh snow at 16,000
feet ; no snowfall occurred after that date on the Chamba
side below that level, but a considerable fall of snow was
reported on the passes of the Dhaula Dhar range (about
14,000 feet) between Chamba and Kangra.

He further states that reports from all sides showed that
the snowfall of the previous winter had been heavier than
usual, and that there was at the end of July a greater amount
of snow than usual on the passes.

Kubi.—No snow fell in June or July. In spite of this
the thickness of snow covering at altitudes of 13.000 fest
and upwards was abnormal owing to the heavy falls during
the winter, but the snow line was at the normal altitude.

Kilba.—No snow fell in June or July. The depth of
accumulation was 3 feet on Shatul, 4 feet on Rupin and
5 feet on Brua ; the first two were open to sheep and goat
traffic, but the last one was not yet open. On the higher
peaks there was more accumulation than usual.

V.—UNITED PROVINCES.

Garhwal.—No heavy snow was reported in June or July,
and the accumulations at the end of July were said to have
been normal.

Almora.—Snow fell in both the months and descended
in places about 1} to 1} miles below the snowline. The
accumulations at the end of July were roughly normal and
the passes were open to traffic. Fresh deposits of snow
in June and July, and the accumulations at the end of July
were as under :(—

TABLE 24.
Accumula-
Locality. Total June. | Total July. | tion end of
July.
Feet. Inches.| Feet. Inches. Feet,
Byans—
Lipulekh . . . . 1 2 0 11 3%
Lampadhura . . . 1 9 1 2 4
Malla—
Darma (Nuwai pass) . . 0 3 0 [ 15
Danpur . . . . 1 0 3 0 6t07

VI.—SikKIM,

Gangtok.—No snow fell in June or July.



AUGUST AND SEPTEMBER.
.

1.—NortH-WEST FRONTIER PROVINCE.

Drosh.—On the 19th September snowfall occurred on
ranges 15,000 feet high.

T1.—KASHMIR.

Gulmarg.—There was one light fall on the highest summit
of the Afferwat range in August, while in September there
were several light falls there, of which that of the 16th was
more than an inch in depth and covered even the lower
skirts.

Srinagar.—No snow fell in August, but in September
there were two light falls on the surrounding higher ranges.

Skardu.—There was no snowfall in August, and the
passes to Srinagar were open, the route vid Deosal being
clear of snow. In September there were some fresh falls
on the high mountains surrounding the observatory, but
the passes remained open and the mails were regular. There
was no accumulation on the high mountains in either month.

Dras.~~Snow to a depth of 4 inches fell on all the surround-
ing mountains on the 19th September.

Kargil—No snow fell in either month,

J11.—PunN3as.

Kilba.—No snow fell in either month.
IV —UniTED PrOVINCES,

Almora.—In August snow fell on heights between 17,000
to 20,000 feet, and the snowline descended to places 13
below the usual level ; while in September snowfall occurred
on heights between 15,000 to 20,000 feet and the enowline
descended to places 4 miles below the snow line.

Fresh deposits and accumulations in the two months
were—

TasLE 25.
FRESH DEPOSITS. ACCUMULATIONS.
Locality.
August. Segét;.ru- August. S‘i};&?m‘
Malla— ft. in. ft, in, ft, ip. | ft. in,
Darma . . . 0.6 1 0 14 6 15 o
Dappur . . 1 6 2 0 1 8 2 0.
PByans—
Lipulekh , . . 11 6 0 3 0 7 0
Lampadhura - . . . 4 0 9 0
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The retreating monsoon period, October to December.

J.—AFGHANISTAN.

A report dated 23rd December states—

“ The snowfall up to the middle of December was about
normal ; in Kabul 4" of snow fell on the 11th December
(the first fall usually occurs about the 15th) and subsequently
snow fell on the 19th and 20th.”

11.—BALUCHISTAN.

Quetta.—No snow fell in Quetta ; but on the surrounding
hills. light snowfall occurred on the 10th and 11th December.

IIL.—NorTH-WEST FRONTIER PROVINCE.

Wana.—Heavy falls of snow were reported in the hills
between Wana and Afghanistan in the last week of Decem-
ber ; and heavy falls also occurred at Ladha and Piazza.

Kurram.—Snow fell on the higher peaks of Safed Koh
on two days in October, three days in November and four
days in December. In the last month it fell on the higher
and lower slopes and on adjacent hills ; on the 13th snowfall
descended to Parachinar Cantonment. The accumulation
on the adjacent hills was larger than usual.

Drosh.—In October oue snowfall varying in depth from
1 foot to 3 feet occurred on ranges 10,000 feet to 15,000
feet high, while another of 4 foot to 2 feet depth fell at eleva-
tions of 15,000 feet. There was no snow in November. At
the beginning of December there were 2 feet of snow accu-
mulation at an elevation of 15,000 feet, but none at 10,000
feet.

Malakand. —Heavy snow fell on 12th December.

Hazara.—Snow fell in December and the following table
shows the character of the snowfall and the accumulations
at the end of the month.

TABLE 26.
Locality. it | e, | A
Feet. Inches.] Feet. Inches,
Narang 10 8 4 4 0
Paluderan 10 6 9 3 2
Kagan . . 9 4 10 1 0
Jared . 4 0 10 wl,
Malkandi 2 0 2 wil,
Sundigali v 3 0 1 0 3
Jachha . . . 3 0 7 0 6
Thandiani 6 6 0 3 6
Dungagali . . : . 7 5 10 0 §
151

IV.~KAsHEMIR.

Srinagar.—Snow fell on the higher mountains on the
5th, 7th and 8th October 1922, but none in the valley. There



was no snow in November. In December there were two
snowfalls in the main valley about the middle of the month,
but the total precipitation was below normal.

Skardu.—A fall of 3" occurred on the 14th October on
the nearer hills to the southwest. There was no snow in
November. 6" 0" snow fell on peaks towards the northwest
on 1st Docember ; in the second fortnight snow fell on three
aays, (total depth 9”) at the station, and on five days on
the surrounding hills. The accumulations at the end of the
month were about normal at the station ; on the passes on
Chanda hill the depth of snow was about one foot.

Dras.—Two falls occurred in October, the depth being
1 foot on the mountains and 3" at the station. There was
no snow in November. In December snow.fell on 13 days,
mostly in the second fortnight and measured 0-80" when
melted into water.

Sonamarg.—There was slight rain and snow in October,
but November was dry. In December there were 3 feet
of snow.

Kargil—There was no snow in October or November.
In the latter half of December snow fell on 5 days and
measured 0-18” when melted into water. The snowline at
the end of December had come down to lower levels on all
the surrounding peaks and the accumulation at thé station
was one inch.

Leh.—There was but little snow at Leh. The passes

to the north of Leh were closed carly in December.

V.—Punraz.

Kulu.—A report for the period Ist to 18th December
shows thas it rained on three days at Kulu, Saraj and Naggar.
The accumulations on various mountains were :—

TABLE 27.

Kuin Tabsil. Feet.
Rohtang 5
Hamta . 6
Barsai . . A
Chanderkhani 13
Boja Dhar 4}
Lohri Achhri . 3
Sari 51
Bhubu . 2
Bastari . . 2
Majhang . 2

Saraj Tahsil. Feet.
Sirikhand . . . . . . . . . . 6
Chul . . . . . . Lo . . . 2%
Maghin . . . . . . . . . . . 1
Dundku . . . . . . . . . . 3
Tikar . . . . . . . . . . . 3
Ramgarh . . . . . . . . . . 3
Nuhnon. . . . . . . . . . . 3
Raghopur . . . . . . . . 13
Jalori . . . . . . . . . . 13
Lambri . . . . . . . . 3
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Saraj Tahsil—conid, feets
Sakiran . . . . . . . . 3
Gargavasan , ., . . . N
Bashleo . . . . . . . 3
Palcha . . . . . . . . . . . 2%
Tirath . . . . . . . . . . . 3
Supakun . . .. . . . . 3

Kilba.—Three falls occurred during October down to

10,000 to 11,000 feet, the depth at the lowest lovel being
2 inches. On the 15th November snow came down to 8,600
feet, the depth at this level being one inch. Snow fell on
5 days in December down to about 6,000 {eet ; the last fall
came down to the river Sutlej. At the end of the month
the general snowline was at 9,000 feet. The accumulations
on the well known passes were as follows at the end of the
three months (—

TaBLE 28.
" Locality. October. November. December.
Feet. Inches.| Feet. Inches. | Feet. Inches
Shatul . . . . 5 0 6 6 9 3
Brua . . . . . 6 0 7 0 10 0
Rupin. . . . .l & 0 703 10 3

VI.—Unired PROVINCES,

Almora.—In October the snow descended to a distance
of 5 miles in Byans and 3 or 4 miles in Malla Danpar ; in
November snow fell on heights between 17,000 and 20,000
feet descending 5 miles below the snowline; and all the
passes were blocked ; and in December the snow descended
to a distance of 3 or 4 miles in Malla Danpur and 7 miles
in Byans.

The fresh deposits reported during the three months
were ;—

TapLr 29.

Locality. October. Novembher. December.
Feet. Inches.| Feet. Inches. | Feet. Inches.
Mallag Darma . . . 0 4 0 9 1 6
»» Danpur . . . 2 6 1 6 e
»» Byans . . . 6 6 5 0 6 9

The accumulations reported at

the end of the three
months were :— :

TaBLE 30.
1
Locality. October. November. | December.
Feet. Inches.| Feet. Inches. Fﬁt.lnol:)es.
Nuve pass . . 15 10 16 3
Lipul’e’f{h . 10 0 8 6 12 0
Lumpiya . . . . 8 0 10 ‘6 156 0
Pindari . . . . 2 6 o b 4]

Y
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Summafy.

The cold weather period January and February.—The
precipitation was in defect in both the mionths in Baluchistan ;
in the North-West Frontier Province the snowfall was heavier
than usual in parts of Hazara and about normal elsewhere.
The falls were roughly normal but irregularly distributed
in Kashmir. In the Punjab snowfall was well above normal
in Kulu in both the months, while in Kilba it was above
the average in January and in defect in February. In
the Almora hills snowfall was normal or in slight excess in
both the months. :

The hot weather period March to May.—In the neighbour-
hood of Kabul in Afghanistan snow fell as late as the first
week of May and the total snowfall of the winter was some-
what in excess of the normal, and in Hazarajat also the
snowfall of the winter was said to be the heaviest for the
last twenty years; on the other hand precipitation was
in defect in Baluchistan throughout the season. In the
North-West Frontier Province snowfall was in excess in
parts of Hazara and roughly normal elsewhere. In Kashmir
snowfall was in moderate excess in March and May, but
in defect in April ; and at the end of May the passes to the
north of Ladak were still closed although the snowline
was receding fairly fast. In the Purjab Kulu had an excess
of snowfall in March and May ; while in Kilbe snowiall
was normal or in defect. In the United Provinces Almora
had an excess of snowfall in March and April and a defi-
cieney in May.

The accumulations at the end